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3 This report is tge'third in a series of:reports submitted
to the Offi eiagaTel communications Policy (OTP) of the™ @
Depa t of Health, Education and: Wélfare !(DHEW) in response

'to RFP 147-78~HEW-05.* The goals of the contract, awarded to
- Kalba Bowen Associates in September 1978, were toy (1) review .
.-and evaluate the fiist-Year,activities of OTP's Telecomminicatio
. Program; (2) develbp,approachesvfor evaluating individual
- demonstration, projects in the future; (3) -identify factors
that have an influence on the successful igstitutionalization .-
‘and transfer of*innovative uses of telecommunications; and (4)
provide information on which to 'base future.actions for Program
development and offer recommendations concerning future rules -
for the program. SR o S - \
This volume has been pPrepared in response to-the second -
goal. It is intended primarily for use by demonstration
project directors as they plan a d develop their projects.
The. first report focuses on the role &f planning and eval-
uation activities. The report points out the importance
of using planning and evaluation activitiesiin helping the
~Program to promote more effectively the use of' telecommuni-
- cations in social service delivery. It alsco presents an.
.overview of the types of information that, are useful in
- various phases of project development. This'is followed
‘an outline for annyal evaluati .reports grantees a
quired 'to'submit. ' : : k’ A '
_ . The second report examines the: econoniic: and
- characteristics of telecommunications demonstratio )
- presents a method for analyzing project costs. ,This meihod
s then applied t6 those projects that had ;generated suffi-
cient data to permit an analysis to be conducted. These

- cost analyses are presented as case studies: in an"appendix

2

Yoo

.to this report. v . o . o
", ' Other reports resultihg from 'Kalba Bowen Associates
research include: . N Ao
et : > ~. v _ ,
e Evaluation of Telecommunications Demonstration
\Projects and Recommendations:. to' the DHEW Tele-
- \comminications Demonstration Program, Executive
. Summary Report #146-01 ~ =~ .= : :

B . . ]

, OTP was
ion. " While,
discuSseQ -
hosen for

s was the

ion Pro- v

* / During the preparation of the final report
- moved from'DHEW to the Department of Educa
. in some cases, the impacts of this move ar

within thé context of the reports, we have’
a the most part to'refer to OTP/DHEW since th
L '1oéation;of,the-TeleCOmmunications Demonstra

' gram at the time.of our resdarch. - - B
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PLANN
2 PROJECTS

ING AND EVALUATING TELECOMMUNICATIONS DEMONSTRATION

INTRODUC‘I‘ION o s -
. ;) v s

>

‘.Plannlng and eva;uatlng act1v1t1es, as they relate to -

.

‘the Telecommunlcatlons Demonstratlon Program and its prOJeéts,

~can be used as technlques for a dynamlc process of lnstltu-

) -

\"

tional Iearnlng Thls_model is very dlfferent.fromvthe>~

_ttraditional,.static.approaches to planning in which objec~

,generally accepted,notions of planning. Unlike'the more"

gtlves‘are fﬂrmly establlshed and a- sequence of events 1s put

1nto motloh to accompllsh them, ObJECthES inla d¢ynamic

learnlmgmodelare establlshed w1th the expectatlon that

they.w1ll.be modlfled or changed Thls perspectlve follows

51tuatlons a detalled and preclse formulatlon of a problem s

.

!
R |

)'dlrectly from an assumptlon that in some problem solv1ng

1

or mISSIOn cannot be accompllshed at- the start. of the effort.

Three levels of success can be 1dent1f1ed from ‘the

PS

Program S: ba51c mandate "to promote“ the use of telecom—’

munlcatlons for SOClal serv1ce dellvery. , Successful

promotlon can be accompllshed by. . : SR

1/

- »r »

~

o ”PrOJects completlng all tasks on L - ‘

'-of Projects becomlng 1nst1tutlona11zed

,..”Project concepts being adopted by C ;»r

‘their demonstratlon agendas,

and continuing to .operate after oL

Program funding ceases; and . e -

other organlzatlons and in other locations.

.
«n ~

The Act created the Telecommunicatlons Demonstratlon pro-
gram to "promote the development of non-broadcast tele~
communications fac111t1es and.services for the trans- -
mission, distribution; and- ‘delivery of health, educatlon,

- and public of,soc1al service 1nformatlon." Lo ey

R
‘A . LY L . . e

v



e

Each of these levels is some form of success, but clearly

» R

‘each succeed1ng level goes further in promotlng telecommunl-

cations uses. T S o o’
. o ,

: ; . N
N *

The Telecommunlcatlons Demonstration Program has

'.developed beyond the start—up phase.__ghe task before it

1s.toﬁlmprove as quickly as posslble at‘turniné projects

into successful Progran outputs. The more‘explicit the

Program 1s in its 1ntended actlons,.the .more exp11c1tly 1

expected consequences of these actlons are 1dent;f1ed,

¥

the more expllclt the Program is 1n mon1tor1ng and'mea-r
14

surlng the consequences of its actlons, the faster the

l

Program w111 learn to be successful; The learnlng pro-

1cess can best be 1nternallzed through the dynamlc use of
plannlng and evaluatlon act1v1t1es. <The 1nformatlon needs
and reportlng procedures required by these activities are

N\

described in-detail below. - =
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‘ , . - N .‘ L . . .
2.0 'INFORMATION NEEDS FOR PROG EVALUATION : (\
- o . ) . . , e A : I » o \

2.1 }The Purpose of TelecOmmunica‘ions_DemonstrationiEfojects

A Telecommunlcatlons demonstrat;on pro;ects for the

dellvery of social ‘service or publlc lnformatlon may be

d1v1ded lnto those that demonstrate-’

® an alternate means of - service. delLvery for
An eXlstlng information serv1ce‘
‘ ) aggregatlon of demand to expand access to
- ex1st1ng services; and g e s

' e new serxlces that are made posslble through .

the use ofqtelecommunlcatlons. : B

\ ) . ’ . -
".

. Individual Projects will not necessarily be]included in’“nl;f\wm ,,,,,,,,

BN
Y

'only~one category._\For example,'the project conducted'byu

the Deaf Communlty Center demonstrates an alternatlve to ’
the TTY for communlcatlon among the deaf but it also

1nvolves new serv1ces such as the utlllty of asynchronous

. communlcatlon and v1deotext serv1ces made possible through

advances in computer technology.

"Regardless of which substantlve category(les) a progect

Y

faﬁls under, telecommunlcations demonstratlons serve three >

" basic functlons. They are conducted to: L

‘# develop experience in the use of tele- | i
' communications for.social service-delivery;
> | "1 @ L , -
J e serve as operatrpné/ examples “of service
dellvery concepté} and -
. e : : : _

® generate data‘to be used in further o ﬁ

' development or transfer of the concept.

- : "l ‘.. ,’>' | "'.. .Vv"‘..‘




L d‘ L -

Wlth respect to plannlng and evaluatlon act1v1t1es of the

Program and its- prOJects, the last of these functlons should

v

. receive the most attentlon. Wlth respect to/the output of -
the Program, all three functlons are of relat1ve1y equal T}l

1mportance because each plays a significant role in promoting

the use of telecommunications for social service delivery.
2.2 Information_Needs by:Phase of Project Development

In con51der1ng the successful executlon of a demon-
stration program, there is a varlety of 1nfqrmatlon needed

. at different stages of’ pro;ect development. ThiS‘sedtion-

'

prov1des an overv1ew of the bas1c types of data that can
.be useful in each developmental stage.. As the discussion

below 1llustrates; 1nformatlon requlrements can be extremely

-

nr\bnrdensome. ThlS sectlon is not intended to s ggest that

i
~all the types of data llsted are required for 11 pro;ects,

rather, that progects varylng in size and substance may have
dlfferent %nformatlon*ﬁeeds. Nevertheless, the full range

of types of useful data are presented for reference purposes. 3

The conduct of a demonstration project may be divided

. - .
into seven 'developmental phases. -These are:/ .
| / «.

/

\ 1). Policy FormuIation.andoPlanning
v ) ) ’
2). Preliminary Project Design . -



3) Selection and Funding
L 4) Feasihility i o .. . oo S
5). Pilot;Testing/Demonst}atioh»
6) Project Operation
7) Marketing and Transfer
' . . ¥4
While these'phases‘aa ear to occur in sequential order,
.activities ig some phases may be paraliel or recurring..
Foruexample, as discussed above,‘policy formulation and
planhing is dynamic and modificat#onsfih‘policies or
planned objectives may change durlng the course of the
prOJect.' Slmllarly, actlv&tles related to marketlng and
transfer of the demonetratlon concept may begln ln’very .
early stages of the project as other organlzatlons or d“
1nd1v1duals are alerted to the prOJect and ln some instances -
are actively courted to encourage thelr lnvolvement. Not

.

all phases are the responSLblllty of OTP; some are malnly

conducted by the grantee and otlfers are a joint effort of
the Program staff and the grantee. ‘e\>.

[N .

The following-paragraphs briefly list and describe the

information needs for each of the above seven project phases.

(1) Policy Formulation and Planning Phase: Puring

-

this initial- phase, policy is‘estdblished as to the oﬁerall



'-are espeC1a1Ly 1mportant where a project is perceived to

-
2

, - . &

o

goals and the funding and staffihgvrequirements for the .

- .

project. 'It is also at this time that decisions are made

‘

as to the intended scope and focus of the demonstration.

This entails efforts at understanding the. program's pur-

v pose and selecting and planning a course of action. ySince

ahnumber of groups should. be involved,'thesefplannigg~'
-aotivities wodld'he a-major‘undertaking.' Moreover,'user
groups who have a potentlal 1nt9rest 1n the serv1ces 'should
be 1nvolved both"in determlnlng what serv1ces and technol—

og1es are deslred and in plannlng for the des1gn and .

selection of the demonstration. These planning actlvities

3

-

Jbe a relatively hlgh rlsk.. .
v.

-~ L, - . - -

‘4
- Informatlon relevant t6 these act1v1t1es should be
\»‘"

actlon-orlented and should address the specific questlons

of all the involved partles. The follow1ng are 1nformatlon 'f

\

';products that could be developed or made avall ge durlng

this phase: PR . : R

LA
- . \ N

| VA
e clarification of short -term prloritiesa
. and long-term goals,
) crlterla for pro;ect selectlon ‘and funding;

° data and 1nformatlon on relat d pr76ects
(in public and private secto

° identificatlon of potentlal benefits,
- savings, efficiencies to be achieyedr

.: éiv‘ 1%3.

RN



R oﬁ,stafflng requlrements‘to admlnlster,-f;”‘
':3¢{3;;,mon1tor, and asslst the projectﬂ*~ AR

_,Q’aprellmlnary 1dent1f1catlon of pOten-,:ggwmn
";5t1a1 subcontractors, D v -

“ﬂldentlflcatlon of services to be N S S
. ¢_Zpr0V1ded.1nc1ud1ng estlmates of cost;r_ Sty
‘ 'ff_and development tlmES':@ﬁfA”. S 5 TN 8T

:o _1dent1f1cat1on of regulatory, 1ega1,
: ;;and polltlcal barrlers,.,w;‘,

f»o"ldentlflcatlon of 1nst1tut1ona1v ;Q?A"fﬂ |
"*-barrlers-*' o : :

’.o:fldentlflcatlon of opportunlZVesnfor7ifff]:?ff'
S aggregatlng serv1ces, : Wi y

. h;fo:‘rdentlflcatlon of technology speclfl—l3g;5*
rr,_catlons, costs, capabllltles, and - ava11-

- >

?T(Z) Prellmlnary Project Deslgn Phase-* Once the pollcy

and plannlng act1v1t1es have been completed, an effort should '''''

be made to desrgn or outlrne 1n a pre11m1nary fashlon the i




N o . . -
’ . 8

. components, goals, and characteristics of the proposed demon-

s <y . v

stration.- This effort entails going several steps SR

beyond the planning activities of the first phase unto a
[

consideration of the details and problems of the proposed

3

‘ project. ‘ The purpose of this exercise is to anticipate
e problems before they arise and involve participant groups,

including potential users,'in the deSign process. f

L 'In'the Program's’current’modemof'operation}'thisTactiVitY'
| is conducted by grantees after a SOlicitation has been issued 'n//

because grantees directly control the nature of the demonstratio

e A

pro;ject.- Wbre the Progrm to. take greater control over the formu—7

lation of demonstration concepts, then it would also ‘be more/

/

‘ actively involved in the preliminary design.‘QVDuring this
phase an effort would be made: to identify potential grantees

- /

to determine if they would have an interest in. submitting

proposals and if they have the resources and expert”se to

undertake successfully a demonstration proJect. On the basis

By )

Y of the design work and these preliminary assessments of poten—

3 tial grantees' capabilities, a funding strategy would be imple-
A

‘mented and an RFP drafted; 'Currently, basic riteria for

, demonstrations covering all technologies az? all services are

"issued With the soliCitation, and innovati in substance.and
' method'is left to those-whohchoose to,respond. .
~ ‘ M . . . . S R

The information produced in this phase should be directed

I

towards resolVing those issues and problems associated- With




- L

ufthe des1gn of the demonstration progects and the identlflcation

lqﬂi

‘;and fundlng of potent1a1 grantees. Below are listed some of

.ythe 1nformat10n products and- activitles thét would be produced
‘_durlng this phase: o 'l__.‘-“f" _" Y

- o"verlflcatlon of avallablllty, appro- SO
*‘:prlateness, and rellabll"ty s
proposed technologles‘f !

. prerlmlnary desrgn of proposed T
: ' demonstratlon progect S

'o';antlclpated probléms/barrlersl
o"fundlng strategy 1’_{_7“ :f.::'_ o R

° potentlal grantees 1dent1f1ed ‘
and assessment of capab111t1es .

e bRFP. e B

(3) Selectlon and Fundlng Phase. Dur1ng th1s phase the-

——

fundlng strategy is 1mp1ementh the RFP sent out,,and a

‘rev1ew commlttee des1gnated ‘to evaluate and select grantees. Qn'

the basls of the ~wo; completed in the prev1ous phase,

crlterxa reflectlng establlshed guldellnes should be applled
to the selectlon of projects to ensure that only proJects

~wh1ch exhlblt a high probablllty of ach1ev1ng thelr flrst :

year goals are chosen. Groups w1th spec1f1c 1nterests or

expertise in dlfferent aspects of the proposed proJect should

'be 1nvolved in developlng the selectlon criteria.

Naturally, 1rst year grantees should be subject to a
dlfferent set of selectlon cr1ter1a than those applylng for
renewal or cont1nuat10n grants.. Although aurlng the flrst year .

1t may be a useful strategy to fund several pro;ects on




- !

a one—year trial basis, there should also be a commitment ‘to,

i

lfund those prOJeéts that evidengf\succeSS»for the fullﬁ_

duratldn of thelr “llfe cycle. " _f -

,The.1nformatlon productSﬁofnthis phase are'relatively |

minimal: e .

»
L

e’ selection criteria”

[ tcrlterla for first year and.*
~v;cont1nuatlon fundlng -

’L

(4) FeéSibiliﬁY'fhase- For most prOJects, thlS phase"5
. ! 3 .
-typlcally lasts from 51x months to two years durlng whlch

>'t1me elther the fea51b111ty of- the concept 1s demonstratéd

or 1t is not o Durlng\this perlod the progect produces- ':

~ data on the cost effectlveness of the technology and serv1ces,

'°the needs of 1ntended benef1c1ar1es,.£1nanc1al and fund1ng
plans, prOJected expanSLOn costs, management plans, estlmates‘ .

- of total development costs, and plans for encouraglng w1de- '

P

' spread adoptlon.

L 4

In order to carry out thlS phase,the prOJect should 1mple- ’
~ment its serv1ces and systems on a trlal baSLS to test the
v1ab111ty of the proposed system and to gauge users' and

'1nst1tutlonal recept1v1ty._ Thls is one of the most

~

1mportant phases of the pro;ect cycle,' based upon the
1nformatlon gathered durlng thlS phase, a declslon is

made whether or not. to commlt funds to the complete

Y
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development of the demonstration chcept.“ Therefore, the

-

“funding organization should prov1de clear and succinctJ | | '».?
guidelines as/to what is expected of. the grantees at the

‘conclusion of this phase. Even w1th this assistance, however,

“ ‘1 »~

'independent assessments of the progects should be made.- |
These assessments should not simply be evaluations, but 1n—~
5i;depth analyses of the feasibility of the prOJects, both 1n
%terms of the concepts being tested and in. terms of the prOJect s
rvability to achieve its long term goals. Typically, the costs

; of the feasibility phase run about 10% of the total development 'fé'
fcosts.' Although its costs can be hlgh, 1t can be Justified 1n |

. terms of potential savings and 1mproved performance.:

Since this phase entails cons1derable analytic.and research
: work there is- a potential conflict between the grantee s need )
to_initiate the prOJect and‘deliver services ‘and the sponsoris v;
need}to.assess.the feasibilij{’of thehproject- Consequently,
technical assistance;may bejreguiredﬂromithe beginning. ;Whether“
: or not'this is the'case, the;grantees shouId be made aware”of
‘;the "paper" requirements of this phase, and they should have the
capabilities to prbv1de the necessary 1nformation and data t0':

¢t

complete the feasibility phase. o fﬁ ' : o

. .
. B )
§ - - &
. ’ . B ° Co



4‘7f v~Féh§lbliltxfstudy . S

The following are the rather exten51ve informatlon-and
[ ‘e
data requlrements of thls phase. Most of these regulrements

' v

are a part of the feaSlblllty study. f :" R " »]'

N ;' . ) .. s
.

-

T~ ;,‘ | , o .
° cost—effectlveness of technology ' '

] (comparatlve analysls if approprlate) L

-‘o“'cost-effectiveness of services (software)
(comparlson with other modes if approprlate)

K] proJected development costs and plan
f1nanc1ng plan |

3

}f;“5o-fmanagement plan T - ‘ '

: '"iﬁgoj needs assessment (and/or data on deman!b” v"i_‘_

for serv1ces) of end users

v

jf o adoptlon/promotlon strategles

e

° plans and agreements fo'
.~ institutional support and
_.cooperation R : R .

. plans for .overcoming legal,
’ regulatory, and polltlcal barrlers

® technical asslstance lnformatlon on
conductlng feaslblllty studies.

N

(5)» Pilot Testing Phase: Once a gemonstratlon prgject,

&

~has passed the fea51b111ty phase,zlt is then in a pOS1tlon

to develop 1ts capabllltles and~res0urces and pllbt test its

technologles and services. The purpose of th1s phase 1s tb

,further test. out the technologles and serv1ces to ellmlnate

_any unforeseen problems or obstacles.» One can th1nk of’thls;

phase as a trial exercise whereby the system 1s subjected

to a real world test but under protected condltlons.

. 7:12kg IE; »;»Q,f;v
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Dufing this phase, the information requirements are not as

e

l-extensive as in the feasibfﬁity phase because the project
has’ demonstrated its worth and viability by this time.
“.However, the same criteria that were used in the. feasibiiity7,
thase should also,be reconsidered during the testing phase to ,

carrect any mistakes in the feasibility study and to focus on

,those problems that may come up in the futuge such as financial

;support, increasﬁﬁauu

ftién, and adoption“and transferability Particular attention ff

<

fale of operations, institutional coopera- .

¥vshou1d be paid to those problems that may prevent tne t

'nology and serVice from becoming fully operational in the
_,Phasef . Y I ‘_ o S : r’/

ﬁ:(G) Operational P:\sh. ,When a progec%jhas reached this

| phase, it has eliminated most of its major’problems and is'
\delivering serVices to all of its intended clients at the cost
and effiCiency 1evels pro;ected in the proposal. It has

‘f become self—supporting and does not require funding support
for staff or equipment. T Will, however, need funding

to. gather data and information used to evaluate its success.
4and facilitate the transfer of the technology‘and serVice

:to other users. It may also need some additional funds to'
ﬁimprove and expand upon its operations, but these funds

should not be used for changes in fundamental design or'f

cqmam. > | e e

19
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.+The information‘produced during the operational phase. .
. . -,

~Zhas‘several purposesﬂ first!;it is to)be used to determine
whether or not the project should be promoted and transferred '

- to other user groups and how promotion and transfer should be .

success of the project

\

in achieving its intended objectives and provides information

—

done. It is also used to evaluate the

and ‘data to sponsors as well as uvgr groups to assess the
_reliabilityfof the original estimate in the feasibility
Qistudies and to better select new pro;ects for funding. ‘The

.

data produced at the conclusion of this phase are ‘similar to /
those produced in an. evaluation except that the data can be
compared«to initial estimates and are collected to address

specific policy questions raised in the first phase,

In addition to assessing the performance of the project

_in‘reaching its operational phase, the data gathered at the
conclusion of this phase should f cus on those factors that
affect its expansion and/or adoption by others. .Although T
estimates were“made_inwprevious phases of the costs,to expandlvl
vor transfer thefserviceTandvtechnology,‘and although the project‘
”fmay be intended as'a'model'for others-to‘follow,”itvis only at
ithe concluSion of this phase that sufficiently detailed and
x}reliable data are avarlable to determine how easily the prOJect
‘ can be imitated~by others. Therefore, careful attention should"
'Hbe given to those often unique factors that either contributed
to the success or failure of the prOJect to determine how
20
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situational success or failure was. If the ingredients“

'of success wsre highly idiosyncratic to the circumstances and
,personalities of the project, ahd these in turn are not easily
‘replicable, then despite a project 8 success, it may be wise

not to try to encourage its adoption and utilization. If the

.decision is made to promote trangfer, it may be essential to
look’ for: those conditions and ingredients in other settings that
are similar to those of the successful broject. In makinc this
assessment, it is also important to determine if. the demand for
the services and technologies, as well as the incentives for |

.”adoptinq ihe technoloqv and services, are as hiqh as -those in th
successful demonstration.‘ If this is the case, then a -
decision should be made to promote the adoption of the tech~ :\

nology and serVice,,otherwise, the, better deciSion may:

be to terminate funding. ’ _ , .

’/Below'are listed some of the principal types of infor-
mation products of, this phase. A distinction is made between““
those information products used to assess the~overall success
of the progect,;and those used to deCide-whether the funds
should be committed to‘encourage thefadoption and dissemination

of .the project. =, o Y

. Project Evaluation Information
o fstart-up,,pilot, and operation costs-
® coStFefféctiveness_of.service delivery_

P . 4 - ' \\
® economies of scale (if appropriate) ' N



o | : | A \
. . ’ .
e unit service delivery costs ‘

e ratio of operating costs to fixed Gosts

o'-cost aensitivipies

'~ ®% effectiveness of funding procedures

e eéffectiveness of service in meeting needs - % -
° pErformance of management and staff o ¢
° assessment of‘institutional cooperation \

o assessment of commitment of continuing
,support and success

>

Prospects for DiSsemination and. Adoption

. .‘} )
'® assessment of key situational factors

contributing to success - s - T
@ estimates of demand for service,. L ‘;
o ey '-benefits in other séttings : '
‘o estimates of replication of success-. . j .

ful factors in other settings e

° .iden%ification of targets of opportunity o
) estimates of costs for promoting adoption

° incgntist for adoption in other settings

|

) ntification of: reSidual barriers ° o
- to dissemination and adoption S -

® estimates of kosts and risks for ) _ -
serVibe aggregation _ . .

(7) Marketing And Transfer Phase. If the decision is made .

to commit funds to the y\despread promotion and adoption of ‘the

demonstration pro;ect, this phase of the project could

consume major resources .Of ‘the SPORSOIIDQ agency .

22
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Furthermdfe, the promotion. marketing, and tranefer of the

/
|

project to other eettinge require. different skille a- reeourcea

é than. the development and evaluation of the demonstrat on. . Con- -«
eequently, the sponsoring agency will need to acquire'

skills and resources at the odset of the marketing and ransfer phaae

As the experience of<federal agencies in the’public‘

".sector EL/'and ‘the experience ‘of private firms 3/ have delnon-

. strated, unless there is an effort to adopt the technology\\
to the needs and circumstances of potential users, no amount.’

i of qush" can make up for a. lack of "pull.". Therefore prior\
to any promotion or transfer activities, market studies ) \gf l
should be undertaken to identify potential adopters and their ’ '
specific needs, resources, and incentives for adoption. The'.'\\,
results of these -studies will help identify those users that | -,"\

f/ may become earlier adopters as well as help ident&fy |
those changes or modifications in the "tfﬁnsfer package" that
‘would increase the prospects for adoption. Y».

- w.

.( .

‘ with the completion of “the market'studies' and the iden- -,

tification of target users, efforts” should be made to

[
¢ - .

: :57 Baer, W., Johnson, L., Merrow, E., Analysis of Federally-
.- Funded Demonstration Projects: ' Final Report, Rand.
Corporation, R-1926-DOC, April 1976.

3} Utterback, J., "Innovation in Industry and the Diffusion ~
v of Technology," Science, V. 183, Feb. 15, 1974, pp. 62Q 626. -

AN
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identify the gpgfopriate media and activities to'reach pros¥
"pective adopters._ However, depsnding upon how major and active
”a role the sponsoring agency' wished to take in promoting trans~
fer, risk sharing and technical assistance may be raquired. In
those cases where the‘technology is relatively new, expensivae,
and not widely available, efforts should be made to stimulate

L
private sector development and marketing

~ r

In promoting the transfer and adoption of new: telecommuni-,
cations technologie;.and services particular attenti;n should
be given to the interests and needs of those decision-makers
responsible for funding and administering ‘the technology and
service, Unfortunately,,the clear demonstration of benefitlto
‘the end user or cljent is not always sufficient ihcentive for
adoption by the adminiStrator or provider. NeW’technologies
often)entail budgetary and organizational changes, und.rmine

Y & 2
organizational boundaries.

positions of authority,and jeoparw;;?
Consequently, there should be something in it for‘everybodv";.
-- administrators, funders, and service providers have—to see‘
that it is inﬁtheir best interest to adopt this innovation. For
this reason the best adoption or‘transfer strategy_is#ene which
"piggyhacks“-upon.established habits and which has_clear and
demonstrable benefits to all conderned. ‘Once the initial con-
cept is accepted improvements and embellishments can be

added gradually on a modular or trial and error basis. For

egample, unsophisticated users of telecommunications services
A

/ .o \ 5 L2y



;ro highly unlikoly to be receptive to tolafnx, video contoren-
_oing, and packaet lwitohinq. Rnthor. oxpanionoe has ‘to be. qainod
; with limplo tochnologioo and- more bviouc lol bo!oro teohni-‘n
oally and bohaviorally nophiltioated applicationl ﬁsn be
assimilated. Theraefore, the transfer of An innovation should
proceod in a ntop-wilo £alhion before loadfng into more lognil- |
ticated and intensive applicntionl. Vor§:ofton the best
innovator is the user, who knowa hin/hor needs and il able to
adapt the technology and uervice to hin/her own circumltancel
and resources. The transfer atrategy, as wall as the technology.
should be sufficiently flexible to allow for modifications and

4

mid-term alterations

.  There are two types of information produced during the
. , . - o é‘
marketing and transfer phase. The first is operational informa- -
,tion, used to plan and complete the marketing and transfer, the

second is evaluation information used to assess the success of .

the marketing and transfer activities
A

Operational Information

@ design of the~"transfer package"
® market ‘studies of potential uses

° 'strategies for "fitting technology
- 'and services to potential users

° strategies for reaching potential
users .

e incentives and risk sharing schemes ' o S
to encourage transfer

19 | \ ,



o identification of market segments and d
ltrategiQI for_reaching each segment T

° budqotl for marketing, promotion, and -y
' trann!er activitiel :

lans encouraqing priVato sector
nvolv nt/turnkey arrangements

' Evaluation Information | o o

e cost-effectiveness of marketing ef!orts
(by method and for each target group)

4 AR

. identitication o! suce ‘k tactors‘&

¢ identification of bar;
- service and tachnol

e ideptification of bar
- marketing and promotion

1ﬂfgu ‘critique and recommendations.
(.

3.0 PROJECT REPORTING AND EVALUATION PROCEDURES

The legislation creating the;Telecommunications Demon=-
stration Program reguires that the grantees'themselves,be
responsible for conducting project evaluations. The purpose.
of this section is to help projects standardize and simplify |
. their evaluation efforts. The particular objectives of
_ demonstration projects may vary.from project toﬁproject.v'

" For example, one project may focus primarily on determining

_,the cost\effectiveness of one technology over another, while

.

another may focus primarily on organizing several

-agencies or institutions to share an expensive telecommuni-

cations facility. Thus, not all itéms suggested below may
. ' rd . ~>

2



:soclal serv1ces.~ As dlscussed earller, 1deally;d‘:

”-*o'“demonstratlng”that the pr03ectpconcept is
L #meeting a-local. need by contlnulng operatlon
_ " fh ‘

v'o?‘transferring the“prOJecthoncept to ?t_fiédgiréﬁdic;ffcl
o Lother locatlons.' ST R LT

',.33‘. N ; ‘." RN ko '\"Q.'- . - .'_“,

Each successrve level has a greater lmpact on meetlng the Program's

"goal of promotlng telecommunlcatlons 1n serv1ce dEIIVer.: Of

._0 -

’ course, the flrst and second levels may not apply to pro;ects

j,;that have completed Only thelr flrst or second year of Program t;{

|

f.fundlng, so that the'majorlty of the lnformatlon contalned 1n the

i‘grantee s . evaluatlon Wlll relate to the successful completlon of

' progect tasks. It should be made clear, however, that a useful
evaluatlon lS dependent to a great degree on a well de51gned
. . “o V-
: demonstratlon. If a prOJect lS to produce the needed evaluatlve

-

g'data,_lt muSt be desrgned from the beg;nnlng to generate that

. data. Thu§§§&he ltems dlscussed below are 1n essence deslgn

elements for demonstratlon pro;ects.ﬂljf

. . Y : [N s . - v
" 2N ) Rt T X R 7 o
. . s K . o~ .




S

.,.‘: C
[V
.

PrglectEvaluationm. :
The pro:ect evaluatlon report should be lelded in Slx
:fsectlons as follows.,'f'_‘.igdﬁi_r«jffﬁ.j‘{»j'“h,mﬁ -
o Statement of the Problem
o Pro;ect Status ﬁ:f‘:~ rfyf_]“ﬁ:fﬁgg; ST T
e  Cost Analysls f;f;flu;_?f‘hl'iﬁf“' |

_o Barrlers to Implementatlon and

Utlllzatlon h;r_s v_,_,_v,.,,}:ﬁao”u‘ e

‘®. Assessment of Beneflts

~

3_ o Straﬁégles for Instltutlonallzatlon R .}fi

R R ce o o

;A brlef descrlptlon of the toplcs to be covered and questlons

-to be answered ln each of the sectxons of the pro:ect evaluatlon

report is presented below.._Jhﬂf:ﬁ' f'""gdfvg_}{,~5fu , }‘,C

I3

Deflnltlon of the Problem- LDemonstratlon pro:ects can

~ be- thought of as a technlque for problem solv1ng., Every v
1dea for a demonstratlon pronect results from the perceptlon

that there is-a problem w1th the exlgtlng soclaldserv1ce S

/o e
dellvery system. The purpose of thlS sectlon is to artlculate,'

//clearly the boundarles of that problem and to outllne how

1B C
a successful demonstratlon w1ll solve the problem. .

3

: The deflnltlon of t#e problem is” one of the most cruclal
aspects of conductlng a project evaluatlon because lt
: establlshes ‘the - baSlC hypotheses and premlses that the o

' .
demonstratlon 1s to prove. It should also be noted that

‘ BT s T PN
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-;;Statement l._ There is an- 1ncrea51ng needﬁfor

" "life-long. or continu: g‘education, ‘but often ..

Jj,partlculag ‘education’ needs cannot -be met because

. -individuals -interested ‘in a partlcular sub}ect
are’ geographlcq;ly dlspersed and ‘cannot Jbe:"
* gathered at one" locatlon.¢ Constructlng af
. “network of local cable" television: systems

.J-would enable . educatlonal programming 0> reach

S lan greater geographlc -area, thus- permittlng
'v;the aggregatlon of thls dlspersed demand

,Statement 2: Educational programmlng has
. been developed for: ‘a wide' variety of subjects,v-”
. but it has .not’ been W1dely used because: only
, -a.limited (local) means. for dlstrlbutlng
L programmlng is’ currently ‘available.:" A,t
nefwork of ‘local. cable-television systems '
could be used.to ‘increase the" dlstrlbutlon_;ﬁ ’
‘of éBucatlonal programmlng.,u_.‘ L

R
e T

Each of these hypothet1ca1 problem statements, Whlch are .'»f
qulte dlfferent from eachother,has the_development of a network
of local cable telev151on systems as: 1ts solutlon.i The flrst

statement has four components-

l)“;There is‘a demand for cont1nu1ng educatlon,.
2)_vThe problem is that demand 1s dlspersed
-and no: 1nd1v1dual can by hlmself support
‘the programmlng, v Lo o :
3) vThe solutlon 1s to aggregate demand-

4)"A network of cable systems 1s the
, "tool for aggregat;ng demand




‘ _l .

'»' In contrast, the second statement implioitly assumes that
there is an audience interested in viewing the available

programming. Its components are.“p"’"m

7 -

@, A" variety of educational programming |
’exists,"‘-‘, L - . . T

| <?q“ The problem is: that there is not a
‘ f sufficient means of distribution,:~

1.0 A cable network would proV1de the
' necessary distribution system._
In the first statement, the problem actually has nothing
! to do- With technology.7 There is a perceived structural
"problem with- demand for serVices.f The demonstration':
\Vwould focus on " a means of alleViating or: resolVing that
‘ ;structural problem which would require assembling a caple
t'network. The second demonstration, in contrast, would focus
primarily on the construction of the network. An observer
.VLEWlng these two demonstrations would see baSically the
same acthltIES'k the development of a network and efforts

,to Sign up viewers for the broadcasts. But the demonstrationst

‘Ewould be attempting to examine two completely different

"wproblems.Jr " 4

The importance of properly and clearly formulating the
'v“demonstration problem“bis'that it is the pro;ects'vorganiZing
principle. A properly formulated problem statement should
. spell out the expected benefits of uSing telecommunications .b

o

: @i




‘~v‘for the cdncept being'demonstrated. The definition of the

'°nffproblem lnfluences the;types of data that are generated
,plactivities of the project staff, and the types of external-]

'audiences that may beiinterested in- the project.. Equally

1mportant, it 1s extremely valuable in avoidlng a pitfall ”
'~{4that often besets technology demonstrations-t taklng a L
4_technolog1ca1 solutron and flnding a problem 1n Wthh ‘to
use 1t. .i_-“l'.ffyl);fhf"{jinfj ’;?do*lf”‘f"t‘f'd o

; - | fd; > o :i,i | _ o | 1‘
%Project-Statuszf The purpose of thrs section 1s to

_ n .
descrlbe as speclfically as possrble how far along a progect

T isg in completlng rts demonstratloﬂ agenda.v Four pro:ect

1phases have been dlstlngulshed and are descrlbed below.',;fnﬁ?oy”
-'I'Although no partlcular tlme perlods for each phase can be o

SpEleled, these phases are not arbltrary.m They correspond

' ’to developmental periods 1n wh1ch pro;ect oosts may dlffer.;p: -

}: The progect costvanaly51s 1s based on data that is- dlsaggregated:f

— by pro;ect phasetf mhis portlon of the proyect evaluatlon:fﬁf N
vfreport should descrlbe project act1v1t1es accordlng to '.¢£

| the followrng phases.,.'

(l) Start-up Phase-’Thls is the 1nit1al phase of progect

: development durlng Wthh equlment is procured, staff 1s h1red




and briefed, service agreements are finalized, and needs assessment
are performed. This phase is completed when aIl these tasks

'_have been performed. If for some reason a project is not able

to complete one of these tasks and has proceeded to the following
7phase, a brief explanation should be given.j In some cases, some

- of these tasks may carry oVer into the next phase, but since such

‘a carry-over can affect progect performance, it should be noted.

‘"(2) Trial'dperationsfﬁhase- The purpose of this phase

is to train staff in the use of equipment and in the methods of .

: service delivery. In most cases, a small group of end users’ is
lr selected to work closely With project staff to iron out problems..;
Typically, this is a period of. great flux during which changes |
ihave to be made in staff, serVices, and, in’ some cases,.equip—;
ment. While serv1ces are delivered during this phase, the primary
‘flntent is to- discover problems and work them out so that serVice‘ |
f:delivery can proceed more smoothly in the next phase. As in
the case of ‘the preVious phase, this phase is only completed when %
' all principal tasks. have been completed. This generally occurs -
when all major problems have been worked out and stable operatingb
and serVice delivery procedures have been implemented and understoo<

.by all principal participants.¢ If this has not occurred, these

_ problems should be noted and brief explanations prov1ded.

-

;(3) Demonstration'Phasei..For manyvprojects this would

| constitute’the final phase of theirfdevelopment under 6HEW

32



.', isupport:, It is during this phase that all intended (revised)
:'7iservices are delivered.: Since by this time all major mana-v
7gerial, organizational,’service delivery,,and institutional

' problems should have been either overcome or accommodated,g\}

'hhiﬁit represents a fair demonstration of what telecommunications-,:ﬂ

4'based serVices can achieve.{ The successful completion of thisl~'

4}7phase comes not only Wlthathe delivery of all intended servicés,fi
'fbut also with the evaluation of the success and problems of the
'Hproject., Since the obJective of demonstration projects is . yj:
not just the delivery of serVices, but the assessment of the‘l
' benefits/disbenefits and cost saVings of the prOJect to .
encourage adoption by others, it is critical that the evalua-h:-
'-utions are complete and answer the concerns of potential A R

adopters and funders.»(

cw

N S ‘(4) Institutionalization Phase- When a project has
"reached this phase it has sufficiently demonstrated its

value to become self-supporting'and adopted by local or

other serVice organizations. Itjis no longer dependent upon." '
federal funds for its surVival, receiVing ongoang support from_v’t

ffstate and local agencies. By this time it is also serVicing

a stable population of end users who have benefitted ‘and can fi;”
4expect to continue to benefit from the serVices. A,demand

“for the project s serVices has been established and a means forl

'A meeting both that demand and financing the serVices has been

achieved.,




Y
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Cost and Financial Analysis. A major<

, employing telecommunications in the delivery of social

services is that its use is cost-effective. |
identifiable volume of serVice delivery, it is often less‘N
expenSive to use telecommunications to delier serVices than
“to employ another method Demonstrations must- explore the -

economic characteristics of service delivery. The primary «
. ¥

purposes of conducting a cost and finanCial analysis are to:

° . Identify the structure of costs bv ty —
. of resource used over the four project . ,
phase5° '

°® AnalyZe cost sensitivities including
~the substitutability between labor
and technology, the substitutability
- of alternative. technologies, and the. .
- effect on cost.of increasing the volume
of services delivered over the demon-
stration system,/ o - :
- l ““.
o Compare the cost of - delivering services
using the demonstration system to the
costs of service delivery“\using other
eXisting or pOSSlble delivery modes.

o

o The identification. over time of the structure of costs sgch

as labor, equipment ani space prOVides important financial

' .information to others who may want to adopt Qr adapt the system

for their own use. AnalyZing cost SenSlthltleS prOVides
-‘valuable data on the potential for economies'of scale and
:may permit a determination of the optimum size of an oper-
ational system Since demonstrations often serve a relatively

'small number of users. The comparison of costs for service

-

4/ A\detailed discuSSion of the methods and inforamtion requiree ‘
nts for conducting a cost analySis of a telecommunications '

demonstration progect is “resented in the folloWing repoj
of this volume ; A : o
L L s 34 S . .Q
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,;delivery by _e demonstration syetem ver%us other delivery

methods is an analysis of oost-effectiveness.n It can only

Barriers o Implementation and Utilization- While K

kY

ey e Pl

“economics may be a good reason for wanting to employ tele-3
communications, there are often a series of barriers to
implementing the demonstration system and using it for-

delivering the intended information services.ﬂ/Several

AN
A

demonstration projects already funded serve as examples.“
PACE Institute faced major delays in obtaining and installing
'equipment and as a result progress was greatly impeded.

Other projects faced organizational barriers. For exampley
the Pennsylvania State University cable network project relied
on the state cable industry to take the initiative to

assemble the network Much of the control over the future'

of the prOJect was not in the hands of the grantee, and

major delays resulted..-Still others have run into.legal | Y

D‘.
-

&
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or regulatory impedimenta.‘ The continuing medical eduocation

Excellence to establish a special radio station for the

“blind, deaf and homebound were very successful but copy-‘
right laws resggict the\use of their programming materials.
to particular target populations. The special receivers ¢
required to receive the Centex broadcasts cannot be commer-~
cially sold which suggests the prospect of permanent
»subsidies to support the system. ~Thus,llegal barriers
greatly inhibit audience expansion beycnd theldemonStration

participants.

In.this portion of an evaluation:report the barriets
to implementation and utilization should be carefully docu-
N mented The experiences encountered by indiVidual proJects.
" will be extremely useful to the Demonstration Program staff.i

It Will assist them in identifying projects in-theﬁfuture

that might encounter Similar problems. It will dlso be
useful to other organizations attempting to replicate the

demonstration system. | . S

In completing this section of the-report, care should
be taken to identiry the barriers encountered, and successful
as well'as'unsuccessful attempts to overcome the barriers
and _the reasons these efforts failed or succeeded:j_J N
(—t 86
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Barriers to implomontation anq utilization may. be

classified into three oategories:J ;7

S Technioal

il

| ® Organizational/lnstitutional

\

o Regulatory and Legal

Technical barriers may include obstaoles such as.
difficulties in obtaining equipment, in developing or

' using necessary software, in establishing and implementing
\'an effective training program, as well as resistance by " .

system ‘users to using a new technology or service.

\ '_ 6rganizational/institutional barriers often involve

'T"\ ifficulties in obtaining the support or at least the acqui-rh'
~ escence of other agencies or. service organizations.. Just as
an innovation can be resisted by new users, it can also meet -
.\considerable resiStance.by other'service-providing organ- °
;izations that perceive that-the demonstration will'have some '
negative fmpact on their'activities.v To the extent possible
actions taken by organizations that impact the dggonst tion

L

should be documented e N
%

Legal or regulatory impediments should generally be WT

I ‘\\
, 1dent1fied very early in the pro;ect’ These might include o

regulations by government agen01es such as t e FCC, copy-

right laws or privacy laysffj;




‘Assessment .of Benefits: Aslelsing the benefitl of

- telecommunications demonstration’ projeotl is a particularly
tro lesome talk. Often they are not quantifiable or'even
easily observable, Frequently benefits accrue jindi eetly
from ction taken as a result of improved access to i for-

f’matioy made possible by the telecommunications beaed servica.

| Benefits of a demonstration system may be asseeeed at several

different levels. For example, the use of a teleggmmunications

system in the manag e nt of regional blood banking, such as

that being demonstra ed by the Tri-Stete Red Cross Blood

Center, may have as its primary nefits the reduction in
' : . L /-
time in locating and |distributing blood pn‘request, These

may be measured in t rms'of minutes saved. ‘ But the ulti- .
‘mate benefit may be that 'the time reduction plays a part in
~saving lives. These benefits are not easily measured. In
this section of an evaluation report the benefits to service .

o

delivery of the project's use of telecommunications are to .

be documented. These may, of course, not be’ ev1dent until o

the project haS\been pperating‘ior several years:

,Wherever'possible, quantifiable measures of benefits
) A

should be used. . The following are examples :

. 38
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- = dollars or branlaotion, program ox
othcr unit of lorvicc

- . dollars per cliont
- total dollars

° \productivity galnn N

- ‘volume of in!ormation per unit -
of timo ‘ :

- units of time uavad “ L e

- reduction in units o! labor input

B &CCQBB

- number of (potential) additional
Clients served

.~ total volume of‘informathn available.

Of course, there are‘many cther~measurea that may be uéed;
"Care must be taken to ensure that the measures that are
_chosen accurately describe the service benefits received.

For example, additional hours ofAépecialized radio programming

for the nandicapped'are not benefits unless there'ie an

audience that listens to the broadcasts.” Demonstration \.

outputs do not necessarily translate into service benefits. .

-

' The assessment of benefits can be organized according

"to the following three points'

33
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e Identify the beneficilaries of the project
(a.g., olients, smervice R::vidcrl. admin-
istrators) and desoribe “information
services provided through the demonatration
were previously provided.

® Prauané’c@idonoo d.monitrltinq qain‘/lollcl
of methods and teachnologies employed b{ the
Project over previous methods and services.

e Present evidence illustrating the compar-
ative advantages (and disadvantages) of
technologies and services of the project
versus other available technologies and T

. services.
a ' ,

Strategies for Inntitutionalizatioh and Transfer: Two

-~

" ‘of the ways in which the Telecommunications Demonstration
| P:BQram can promot§ the use of taleéommunicatioqa in social
serviqe‘de}ivgry are ﬁa QBCOuraga projeqta'to‘cont;nue :
opégating after'Préqram funding is'ﬁithdrawn é;d,to (
traﬁsﬁer the.demonst:aﬁion concept to o?her iocations ;hat
face simil§r~service delivgr&lcircumatances. vIn this finél
section ;%;£he annual evaluation repo;f,'thé grantee shquiﬁi
articulate the :plefitvinfends to play in the 1ﬁstiéutioq€
Aiization and trénsfer‘broce;a. At the end of ;he firéf' |
§eqr éhesé strateg;eszmay;not yet be.dqveléped in det;il,
"Sut bf thé,end;offﬁhe,secbhd'year a'fully developed plan

- should|be ar;iculated,

- The approach to a strategy for institutionélization-
is essentially a plan to obtain revenue for continued and/or

eipandéd operation. That plan can vary depending'on_the A

- - | 10

.-




v'level. Such an effortﬁls'no‘small undertaklng, requ1r1ng ;;}:7:5"”

M!———v

substantlal resources and a good deal of plannlng.

In contrast, a progect such as the Western Alabama

'S L}

Emergency Medlcal Serv1ces Demonstratlon may 1nvolve

| a strategy for obta1n1ng operatlng funds by gettlng budget

'commltments from varlous agencles or 1nst1tut10ns._,In'j;'w

S

thls case,funds mlght be oBtalnable from serv1ce programs o

)

liln DHEW or d1rectly from the partlclpatrng hospltals.A Th;s‘,

"Vapproach, however,,ls clearly dlfferent from the one
b‘requlred of Pennsylvanla State Unlverslty.;

.

In addltlon to speclflc plahs for generatlng revenue,‘~

\ the 1nst1tutlonallzatlon strategy should take 1nto account

other barrlers that mlght 1nh1blt long-term operatlons.tr'j'r o o

ISuch barr1ers may be encountered as oart of the B

l

~.demonstrat10n but posslbly at a smaller scale._ It will be
necessary in thls portlon of the regort to 1dent1fy anyyr
such- barrlers and the plan for surmountlng them.' As d1scussed
'earller,these may beJof,a technlcal; organlzatlonal or

‘legal nature. N ' I

.
-
t
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Z;Qf{j In addltlon, the\ZEport should descrlbe a plan of

‘ v

[

f*action for the project's effort 1n helplng to get the demon--.

T i

5fstratlon concept put 1nto use 1n other locatlons.i'Thls 1s ;4,
‘falso a%jorm of marketlng In developlng the transfer'-’

°"strategy, the grantee may want to consider the follow1ng
factlmltles.}" | . - | |

Ll L B B L N
. b .

T
. ;,,i

fc'ﬂIdentlflcatlon of other target loca-
© . tions with SLmllar ‘service needs as o
(those for the demonstratlons. '

° Identlflcatlom\of key 1nd1v1duals in
L those target 1ocatlons to contact.. -
. . P

K] Identiflcatlon of target groups or .

" ., . audiences that would have an=1nterest S :
in -the demonstration project and the  * =~ <
, appropriate means for contactlng those 4 e
*audiences such as: . . )

'-.!presentatlons at conferences
"'u'“e Aattendance at regular meetlngs
.- distribﬁtion,of Iiterature“

‘ describing the project.
Flnally, thlS sectlon of the report should con51der the‘
7cost of carrylng out the proposed strategles. As dlscussed
fabove, marketlng efforts to end users can\ge an expen31ve'

.

prop051tlon and must be planned. . o e

1

...X.Jv};"v: | - v | 42
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This report presents a method for assess1ng;the costs

ff_of te1ecommunicatlon fdemi'” “H'Thszhe method is-?]}”

? .grounded 1n baszc economlc r1ncip1es'

. sufflclently versatilexand s1mp1e so that IQ e
it can be. applied to. a. wide' ‘variety of tech— SRR
. nologies ‘and.services ?whlle prov1d1ng T :
ft.a,necessary informdtio on costs of a- proJect
to be useful in declslon-maklng,;u»u-v~ v

° takes 1nto cons1deratlon the unlque charac-->-
terlstics of te1ecommun1catlons demonstra- .
tlons, and PR ” B L

AN

‘e focuses on prov1d1ng lnformatlon needed by
‘'several audiences 1nc1ud1ng system operators,

. fund1ng agencies and others interested inv B

P conductlng similar progects or prOV1d1ng S
s1m11ar services.. RO L .».>?~ e

Declslon-makers are frequently faced w1th s1tuatlons 1n

, wh1ch ch01ces must ‘be made from among several a1ternat1ves.

"Methodologles“HEVe been developed to ass1st dec1s1on-makers,M'“"

"ln 1dent1fy1ng the alternatlves that are the most eff1c1ent
in economlc ternw Prlncipal among these methods are cost-i
"beneflt ana1ys1s and cost-effectlveness analysms,‘ Cost-».

.beneflt ana1ys1s entails va1u1ng the beneflts or output of

—

'an a1ternat1ve in monetary terms and d1rect1y comparlng

beneflts to costs.p Any a1ternat1ve wh1ch generates beneflts

[

in excess of costs is- worthwhlle for a soclety to undertake.

.2

‘When several a1ternat1ves are compared the a1ternat1ve that
generates the 1argest beneflts to cost ratio is the most

efficient alternatlve.A Because costs and beneflts for a11



‘r:parlsons among alternatives are easlly made* Cost-effectlve—i‘

':’a;does not rely on valuing benefits
KR costs are compared to non-monetary

-measures of output such as nUmbers of reclplents, volume of

1nformatlon dlsseminated, or t1me reductlon for serv1ce dEIl'J.

".very. This prOV1desba3means of comparlson, a1though dlrect‘QL
Z;mparlsons of alternatlves often are not posslble. Two
a ternatlves may have sllghtly dlfferent outputs, so¢§hat

E‘effectz.veness measures are not commensurate.

In the telecommunlcatrons demonstratlon context, cost-u
'_ifbeneflt ana1y51s 1s dlfflCult to apply.n Telecommunlcatlons'
demonstratlons, part1cu1ar1y ones focuSLng on soclal serv1ce/
'dellvery, prov1de lnformatlon serv1ces.v The monetary value,
. of publlc lnformatlon is very d1ff1cu1t, 1f not 1mp0551b1e,
'*,to determlne. Beneflts to soclety do not accrue from the
‘ lnformatlon 1tse1f but rather from the actlon the 1nformat10n
‘prec1p1tates. To c1te an extreme example, conductlng a: cost-”
'beneflt ana1y51s of the use of telecommunlcatlons to prOV1de
31mu1taneous transmlsslon of v01ce and blomedlcal data from
remote emergency medical 51tes to a hospltal wou1d essentlally
requlre determlnlng the value to soclety of saV1ng a. person s

life. Obv1ously, 1n many 1nstances the monetary value of’

vlpZeratlon is not ea511y determlned.;

The use of cost-effectlveness analySLS 1n the demonstra—

tlon context has 1ts dlfflcultles as we11. The prlmary
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i-limitation is that demonstrations are- frequently innovative
%iand there are no: directly comparable alternatives. Thus,_
*i”no determination can- be made of the relative cost-effective-3 a

ness of the pro;ect.

e . R . . ) P

'l. An additional diffiéulty is that the cost-effectivenessn
'h?techniques that have been developed are applied to 1arge
operations systems. Sophisticated statistical techniques F:r
such as multiple regresSion or path analyses are employed

'in conducting the analysis. Those techniques require a
rather large data base developed for a large population over f
| a number of years. Telecommunications demonstrations are
funded for a 1imited time period and usually include a small ..b
'population of recipients or clients. Thus, the data base
:generally needed for a full-scale cost-effectiveness analysis :
cannot be generated. ' Still, the notion of systematically n
»comparing.costs to output is an important one, and‘is necessary.
';to obtain some measure of effectiveness. The method discussed
below focuses on the cost-effectiveness concept and uses some.

simplifying assumptions to av0id some of the difficulties |

_mentioned above. R ) 'j }‘

[
Theré'is'anotherbimportant.consequence of the uniqueness
of a telecommunications‘demonstration.u As a one-of- -kind
system that must be assembled in a short time frame uSing
‘technology that is available, the costs associated with

the project may not accurately reflect the costs of an

. . i



[
y

RE operational“system.‘ In such situations it is still necessary .f
to examine the potential costs of an operational system,

although in many cases this can only be done qualitatively.

PRI In addition to the need to proVide cost information for .

analyzing alternative systems, there is another important

' reason for conducting cost analyses. Demonstration pro;ects.
may yield very positive results, and it may be des1rable to
expand the existing system.' Also, other organizations may

‘1want to develop the same, or Similar, serVice systems. Costf5'

)
analyses can be instrumental in planning the expansion or

& -

S :
transfer of the system or concept. This requires examining
gcosts from a'different perspective. For example, in trans-’

ferring the system a progect manager would need to know

/ s

/about- the amount of initial outlays required to. establish
"the serVice ‘and the budget required to sustain the serVice.
A manager of an existing system would be interested in
determining whether the potential exists for cost saVings in
system- expansion.' (This is also-important for analyzing

cost-effectiveness ) The method discussed below takes\these
- f _

L 1

needs iﬂto 23Fount as well. o Lo . o K.

The method for analyZing costs is presented 'in Section

2. The presentation focuses on three questions. !

a

® What costs are to be considered in conducting
! cost analysis'>

) How are cost data best organized for later
: analysis? Lo

e How are the data useful in evaluating
L telecommunicatons demonstrations?




v\2.o*,-‘cos’i‘ ,ANALYSIS M‘E‘:‘I_‘l‘i:QDO‘IQbGY‘-V =

: The methodology presented below is organized around
o four major elements of analysis.‘. ‘
® the determination of true costs,“f

e the disaggregation of costs by input and
by time, ) -

e the senSitiVity of costs and output to
variations or substitutes for inputs, and

e - the. conSideration of technological charac—
teristics of the demonstration. -

An'analysis'ofythe economicsAofydemonstration projécts
s designed with‘certain goals-in‘mind; PrinCipally, these
‘are consistency, replicability, and clarity.3 To. be able tol
accomplish these goals, we need to know the "true" costs
assOCiated With the deSign, implementation, and operation of

~ the system: Being able to identify the true costs plays a

central role in the cost analySis.
’ Y

Costs must also be viewed in sufficient detail sovthat
key componentsxof'the_demonstration can‘be”examined‘ Thus,
it is- necessary to examin= the costs of indiVidual inputs :
(labor, equipment, communications), as well as how the. cost
of inputs vary througnout the duration of the pro;ect.dw
- Technology is central to telecommunications demonstrations.»,

U .

Its role in each demonstration should bevseparately discussed,




and the cost considerations of substituting other technologies

]

! .

explored S

o The comparison of system costs and outputs is the key

-

: ingredient to the assessment of cost-effectiveness.. Conducting

."this comparison by project phase also provides insight into' u’

Ry

the sensitivity of costs over time.‘ The following sections o

-discuss each of the methodolqu components in more detail.

e 1 - . A
, Ny T v
2.1 The-Importance of.True CostS‘

¢

In new and innovative proJects non-standard designs
" and equipment are frequently utilized._ Similarly, managerial
e and technical talent is often "lent" or freely given to the

i system operators by indiViduals and organizations who have a

- Y
-

benevolent view of the goals of the new proJect. However

+

usefui this may be to the proJect itself both from the POlnt

.3of View of society and from that of others who -might duplicate‘.
the system in the future,git is important and necessary to'

" know the full magnitude of the costs of the - resources used by .

A

.' 9 . ‘ ' ’ » ) ’ :

J | To the economist, the only appronriate ‘measure of true
'costs is what are termed "opportunity costs" -=- the value to

b‘society lost by uSing each resource (plant, equipment, labor) .
for the specific project being analyzed.: This'value is |
measured by determining alternative uses of the resources and

looking for the one ‘with the highestvreward to society. In

(248
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the case of goods and,serwicesvpurchased‘on,the'open market,
" the opportunity cost is the same as the price'paid‘ That is,
4vthe value of a good or service to society can be directly
determined from the price people are willing to pay. Diffi-'
~culties arise, however, when goods or serv1ces are not 4
obtained through market transactions. For erample, space

for the project may be donated, as occurred in the TALINET -
prOJ%ct, or workers may be wi11ing to accept wages below
the going rate, as in the progect conducted by the Deaf
Community Center. In these cases, we use opportunity costs

as the only reliable measure of the true costs of these

resources to soclety In the case of the donated space,
it is necessary to determine how much revenue such space
would bring if lt were 1eased or sold on the open market
'LikeWise, we - need to determine what 1eve1 of pay: the Workers -
" would receive if they accepted the best a1ternat1ve Job.
Although the rule is basically quite simple -- to attempt to
’1determ1ne what the true cost" to soc1ety is =- the application
may be more or less difficult depending on the nature of the

resource in question.

A

A second problem that' often arises. in cost anhalysis in
the social service\deliverp field is that volunteers}may be
‘relied~on for particular services. In addition to,providing
assistance in the construction and operation of the project,
volunteer help is often used in the development and actual

-production of programming utilized by or presented on the

a0



system; Thig situation occurred in the CenTeX Sp cial’ (‘s
|

Communications Services project. 0ver forty part-time | .
i
volunteers were used to produce programming for the projecta

';Evaluating the opportunity coets of volunteere' time and
effort ie\difficult for several reasons. -

' @ equally skilled 1abor~may not be available
at any price; . . g ,

e labor with a different level or.mix of skills
might be used if the project had to hire
replacements; and & s N
e the volunteers'may have no alternative .
paying outlet:. for their skills. (This was
the case..f many of the’ elderly volunteers
“..’in the- ReaQiiel ehnsylvania integactive
' )

When these and similariproblems arise’ in the DHEW
demonstration pro;ects, it is important to point out their
existence and develop either a best estimate or a set of e

4a1ternative estimates of the true system costs.

The third problem that may arise is'!he preséncéﬂand
‘magnitude of any "hidden" costs. The major categoryeof
hidden costs is thoFe costs imposed on others by the | \F%h;

' existence and operation of the system. For 1nstance, otheril
functions Carried out by the particular pro;ect may become
more costly because certain commonly shared resources are

"now_more costly to obtain or use. In the educational _
television network demonstrationoconducted“bY Pennsylvania

State University, for example, the broadcasting facilities

&, 51




used for local educational programmlng are also to be
" devoted to network broadcasts. Funds to cover broadcast
time are not included in the demonatration grant, but are

hidden in the operation of existing unmiversity services. '

Another category of hidden coste that must be con-
sidered is the one that consists of resources made avail-'
able to the project without charge by government agencies

"or supporting/}nstitutions. Although it may appear as
'though the.true cost, is.actually ;ero because a charge'is

_ggxgg made for these resources, the case can be made that
a charge should,o neve{rtheless, be 1mputed. .To give a N
specific example, several of the pro;ects use portlons of
"the’ electromagnetlc spectrum. These frequencles are’ .

13

allocated w1thout regard to their scarclty value and the

fees lev1ed are o}ten qu1te small. Nonetheless, use of S
the spectrum by the»prOJects may force- other services toﬁ |
use less de51rable 7frequenc1es or prevent them ffom be1ng
offered at all. When this problem arlses, 1t should be
1ng1cated, although there is no widely- agreed upon way o

.:of handllng these costs.

To summarize and. restate the ba51c pr1nc1ple we have
dlscussed 1n thlS sectlon° when properly conducted, a
~cost analysls w1ll i.nclude the true costs of all-resources
used. In.almost all c1rcumstances, the measure of these

.true costs w1ll be the opportunlty costs -- the value of the
. g
resources- in the1r best alternatlve uses or ln the‘marketplace.

. v
] . [ ) ,/
LR . /
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2.2 Categorization of édltl .

bR

The previous lection described, conceptually, the
~ nature of the costs that should be examined in conducting
a cost anelylit. This section discueees‘how these qolt
measures_might be usefully categorized and how one might
use the various.categorizations. A formatvfor organizing -
cost data is presented in Appendix A. There are eeberal
;generelly recognized types of costs that may be considered

including:

—
e

7 ® Fixed Costs: costs that do not cnange‘
0 : with the level of’syetem utilization.

® variable Costs- costs that change with
the level of utilization.. { i

® Recurxrent Costs- costs incurred for some
item that 1s used at the time of purchgse .
(e.g., leasing of computer services), but (
for which the same cbsts are incurred - -
again for each’ specified time period. '

° Capital Costs: costs incurred to purchase
plant or equipment that is used beyond the
time of purchase for its lifetime.‘

Frequently, capltal costs are confused w1th fixed coSts
because both are associated with eduipment and plant purchJsef

However, fixed costS/may include such 1tems as maintenance

i

or adminisgratlve labor 1f they do not vary thh system |

[ =

utilization. - These‘fixed costs may also be cons1dered
recurrent costs.pecause both administrative,la%or'and main-

tenance may be purchased,for a specified time period. °

i )
P ) .
i ~ o

| . - 93
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Thopd types of - ooltl may be examined by time, input,
and tunotion. No o;o:ot these is nocollarily better or
worse than the otheru:;the onl; test is how'ulefhl they are
and how muchwintornation theg provide in analyzing the costs

<
of each demonstration.

Bx'time: Any communicationa system can be axpected to
have certain set-up costs that must be incurred before any
operatione are begun. These include capital investment in
plant and eqdipment, purchases of initial supplies and
.programming, if any, and the wages and salaries of ‘the per-~

sonnel necessary to initiate operation.‘

There are other recurring costs that‘will continue on
a regular -basis even after: all tne plant and equipment are
inlplaoe. Theee may inolude-communioations services and -
other utilities, operating personnel, and other costs incurred

because of the ongoing nature of the system's operation.
. . .‘ b
Rather than utilize the rather crude division of time
’into the two periods -— set-up and operation -- four phases
qhould be employed in'an effort to_capture more useful
inforﬁation about a-demonétration project. The four phases
are: - . _ " e | .
1) ‘installation-and start—up,_
v 2) trial operatidn, - '
3) ~ demonstration, and-

,4) institutionalization.

(3
o




'ffthe nature of the costs n: be“qulte dlfferentvln each Forhf'va

‘,example, in the f1rst hase:wehwould expec_ major part of ?f;éu

'the expenses to be on the _fequ:.pmen\;_fo%: the central 4 '
“51te*and on some of the equlpment for those who wxll be-:
. LI o

& utlllzlng the serv1ce. .In 1ater perlods the costs of equlp-aﬂf\g

o ment mlght be a relatlvely smaller portlon of tota1 expenses.

. '_.‘,. b v B

The operatlon perlod 1s sub-d1v1ded 1nto the tr1a1

.~

P

Lt

‘/E'operatlons, demonstratlon, and 1nst1tutlonalizatlon phases
=‘because 1t is 11kely that the nature of the costs will be"
l*sensltlve to the number of users, the 1eve1 of experlence

of the system operator, the types and quantltles of pro— '

lgrammlng, and,other,factors that:may change as the system

- .develops;_
g | o | e

‘The followmng “short“ def;nltlons of the three operatlng

phases ‘can be used in. gatherlng ‘cost data for a progect.
e Trial Operatlons- pilot‘test of'service'
dellvery.t, S ‘ o

e Demonstratlon. full operatlon of . systems
' to a majority of the. 1ntended usersn‘

LR,
ERCPLIE N - Tl b3
COREEESET

xN‘ : ) _Instltutlonallzatlon. successful ong01ng '
: - delivery of:services and (at 1east) part1a1
-se1f-suff1c1enéy. : _ _

’ ' B Y ’ ® f
. Unfortunately, exact times when a specific.project will’

move from oné phase to the next cannot be prescribed. This -

.1112 SR . o ,
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can cause a certaln degree of non-commensurablllty between'

' the varlous projects,‘as sllghtly dlfferent standards or

’

' -deflnltlons maz_pe used. As long as the system operator is

{,'careful if explaln how the dlvidlng llnes were drawn, the

lmpact of any 1ncon51stenc1es 1n deflnlng the start1ng and

endlng p01nts of the varlous phases is llkely to be small.u

.

Hav1ng 1nformatlon on the time-phas1ng of ‘the costs
_Ccan be useful for several reasons.' Prlmary among these is

that both prof1t and non-proflt organlzatlons place a

prem1um on expenses that must be 1ncurred sooner rather

-~

, thanwlater. By postponlng expendltures, the organlzatlon.‘f

« v

used. As a result, expendltures to be made in the future

. 1/

are effectlvely reduced.— o _ N

\

\ ' A“relatéd concern is the«impact of the expenditures

-

on the cash-flow of the organlzatlon. "It is useful to be'
able to predlct the approx1mate times at whlch funds w1ll

be‘requlred SO that plans can be made in advance to have

>

: .- : . : . IS o /

L/ We will not go into a detailed. presentatién of the
theory of the time value of money and discounting
future costs with the interest note here. For more
on this” topic, see D.T. Jamison, S.J. Klees and S.J.
Wells, Cost Analysis for Educational Plannlng and -
Evaluation: Methodology and Application to Instruc-
tignal Technology, Agency for International Develop-
ment, Office of Educatlon and Human Resources, January,
1976, PP. 13-19.

) v
96
‘,
,

can .earn 1nterest on the funds that are. not belng currEntly .

W



?:those fundsﬁavallable.' Thls is particularlyllmportant
"»where there are.long lead times 1n the fundlng process.‘-k
:ul '?ﬁé ff‘ ”"»"~1.~f@,:f‘ '-V"l‘» ’ 7”’1."'a - 1.”

By. input!1 It 1s pOSSlble to characterlze any par- .
:t1cular serv1ce by looking at elther 1ts inputs or 1ts e
f_ outputs.‘ For 1nformatlon and telecommunlcatlons serv1ces,‘_y

b'lt is often qu1te d1ff1cult to develop output measures that ],

allow for a\consgsﬁent comparlson across proyects._ However,-?'

!t

_thls 1s not a major problem for demonstratlon pro;ects that -
._are acknowledged to be unlque._ For such proyects, we are o

By

not always 1nterested 1n a dlrect comparlson of the outputs."

On the other hand belng able to compare the mix of
1nputs used by each of the pro;ects 1s useful.. To do thlS,

" we need 1nformatlon ‘on the conf1guratlon of the system, the

‘ operatlng.requlrements (both labor and other necessary 1nputs

such as utllltles and supplles), ‘and the space requlred.- Ther"
obvious solution to the problem of how to aggregate and '
'i:then compare these numbers is to collect the cost data for

each type of input.. . PP

Specifically}'the total.costs of the inputs can be

-dlsaggregated 1nto six categorles-’

'.

St - .
° equipment*kpurchased'or leased); o ‘

® communlcatlons and computer serv1ces
(purchased or leased):

."o‘SPace, . A ‘

B 8
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‘. labor (administrative and operatlng)
‘® programming and software, and

o mlscellaneous. !
_ v S

[

An;?d1v151on of co::s into categorles lS arbltrary to
ese: spec1f1c categorles are chosen
A\ B '

!some degree. However,
n

to prov1de certaln types of\' Jormatlon to system operators,

For example, the_space,,f‘

‘nd1v1dually and together

prov1de 1nformatlon on the flxed costs\-— those costs that

fundlng agencles, and evaluatorS\\

:equlpment, .and software categorles

‘are relatlvely 1naependent of the level of operatlon of the
system. Conversely, the levels of communlcatlons or computer
7serv1ces and labor may vary systematlcally w1th the volume |
of usage of the system so that total varlable costs can be.. f»
examlned.; It w1ll be useful to determlne these relatlonshlps
. as thelr character can prov1de 1nformatlon about what costs

we might expect for varlous levels of»system operation.

By'funCtion: In addltlon to ‘the usefulness of: cost

breakdown by 1nput categorles, addltlonal 1nformatlon can

be obtalned by us1ng the breakdowns of. costs by tlme and

by 1nput in comblnatlon w1th one another. As an. 1llustratlon,_‘

1t is posslble to determlne 1f v1rtually all of the equlp—
ment and softwaretfosts are 1ncurred in the start—up phase
-or if a s1gn1f1cant portlon of these costs contlnue into

the operating phases.

15
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There are three other 1mportant‘ways 1n which the

. 1nformation described above can;be used by researchers or

administrators.” COSt data can be used to-ff:.%~”

- FUCIEAN
5

° analvze the sens1t1v1ty of total costs ‘to v
. changes in the. configuratlon of  the system o
.,or 1n the przces of any inputs,?m,a,ﬁ _ S

[ ,analyze the sens1t1V1ty of: the cost of olit- .
put as system utllizatlon 1ncreases, and

e obtain somé: 1nd1cation of system cost—'
"~ effectiveness when thexcosts of alternatlve
. modes of, prov;dlng 1nformat10n*serV1ces are
avallable.. e v : : = -
Conductlng a “sens;tlvlty analy51s",of costsqﬁhd 1nputs
can prOV1de 1nsight 1nto wh1ch of the 1nputs”ﬁan be varled -

w1thout any ma]or effect on the level of total costs._ The:

degree of sens1t1v1ty of total costs to changes in the :‘br

prlce or quantlty of any one of the lnputs w111 depend on

several factors.l Among these are the proportlon of total

-costs accounted for by that 1nput and the degree to whlch

L

othér 1nputs can be substltuted for the one in questlon.: ¢

,’q LY
As'mentioned earlier, demonstrations are often hnigue'

and there -are no. alternatlve systems ‘that can be used for

»

comparison. Thus no opportunltles ex1st to examlne the

. : , e

cost-effectiveness of the system. ThlS sen51t1v1ty analy515,

in effect, is a substltute for the replicatlons of the demon-



,1stration progects that do not exist. With unlimited funds
:we would like to design several alternative systems, each
‘somewhat different in configuration, but accomplishing
'Similar goals. This idealized approach would enable us. to.
~determine which of the various configurations were ‘more or o
| less eff1c1ent, or which had- relatively high capital require-
-ments. However, the nature of demonstration grants is such

- that each system is usually one of a kind., Therefore, we

~ use the sens1tiv1ty dnalySis to predict the likely effectsf»
"of the changes that, in reaIity, we are unable to make. |

'A second type‘of senSitivity'analysis involvesbeiam-

» ¢

ining the relationship between changes in system costs and.'
changes in the levels .of output of the system. This.senr
‘ sitivity analySis is_known.as marginal cost analysis.
Where the analysis mentioned ahove-was'primarily concerned
with the effects of changes in the level and mix of the,
inputs, here the concern is iocused on the consequences of
changes in the volume of the outputs._ This analySis
requires additional information on the output of the

system produced in eaqh of the pro;ect phases.- A format.'

’
Y}

~ for organiZing,output data_is presented‘in'Appendix A,

There are three more definitions of costs that must

be considered. These are:

e Total Cost: the total amount of money
spent ‘on the prOJect '

3

L‘
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;'6 Avéfage’éast» the total cost divided by
‘he number of" units of output / :

Vtt e Mar inal Cost.p the cost to produce ‘an
. Edd%tionai_ﬁnit of output.it :‘,‘__._

bearginal cost analysis is of major importance in
vevaluating the costs of telecommunications prOJects. To
explain why we concentrate on marginal costs, con51der the,u
slmplest case -- that of a system w1th a single output.__i'
In this situation there lS a unique relationship between
changes 1n the marginal costs W1th changes 1n outputs and

'the existence or non-existence of economies of 1arge—sca1e .

'operation.» Specifically, 1f the marginal costs are declining,'

it is 1ess expensive per unit of output to" produce at a

".greater 1eve1 ‘of output than at a 1ower 1eve1, although the?"

converse is not true. There are "economies of scale" to bef

~ realized in operating systems»of 1ncrea51ng'51ze. '

Inbthe'single'Output'case_we can also uniquelyvdefine E
ihaverage.costs or .the tota;fcostsidivided by the level of
“h“output. This'enables'usfto'definé”three cases:
| e Wwhen average costs are deciining (and the

- marginal cost. is below the average cost),

there are economies of scale (economies oy
of large-scale operation : 5 .

?/ ThlS definition applies when the system can be
. reasonably thought of®as generating a 51ng1e type.
% of output. . B , .

[;1




° 'when average costs are increasing (and the
‘ marginal cost is- above the average cost) ;"
there are diseconomies of scale (increasing
unit costs w1th larger scales of operation);
“and ' T ‘ _ .

o'_when average costs are- constant, neither
'1ncreasing or. decreas1ng (and- the marginal -
cost is. equal to the average cost),; there
are no cost advantages from either larger
or smaller scales of operation.

]

Unfortunately, the analysis becomes more complex when
there is more than one output. If the mix-of the<various
.outputs were to remaln constant, we could continue to use
the 51ngle output analy51s by u51ng multiples ‘of the con~-
fstant-mix-in place of the single output. However, keeping,
the mix constant is unlikelyVat'best. As‘a‘result,.additional

.Vcon51deratlons would have to be added in our ana1y51s.
Spec1f1ca11y°' |
e changes in the mix of outputs may change
the level of costs (even if the total. . .
level of output'is held constant);
e because total ‘costs are dependent on the _ .
‘ . .levels of all of the outputs, we can no v
N “'longer uniquely define the average cost.
of each output;
e nevertheless, ‘we can still use the concept

of marginal cost, but there is no longer

any 51mp1e relationship ‘between marginal

'COStS and scale economies..

Although the theory acquires a greater degree of com-

p1exity as it becomes more realistic, 1t is often the case

that we can abstractrsomewhat fromrthe full-complexity of

e 8 | | B e
B T T P




the situation to keep‘the analysis manageable while cap-
turing the significant features of the system and»its
market. For example, the CenTex demonstration provided
'special broadcast services to several different handicapped
groups. Although the form of output varied (some were audio
and some were hard copy via teletype), all of the services
,could be characterized in terms of total broadcast hours.
‘Thus, average costs could be examined in terms of thev
total costs divided by total broadcast hours, and marginal
 costs ‘could be examined in terms of the cost of. an'addi-
tional broadcast hour. Under this assumption, the analysis
could proceed and inferences about the behavior of system

" costs' could still be made.

Admittedly,.some:detail is lost in analyzing the costs
of individual services;uSing this simplifying assumption.
But the alternative involves a quantum leap in the compleXity
of conceptualizing the cost measures, generating the necessary
data base and performing the analySis. -Thus, wherever the )
Single output assumption can reasonably be used, it should.be. R
lapplied. S , T X .

A

o }
To~conduct this analysis,.the output of each project

phase is diVided into the total cost of each, pro;ect phase

to determine the average cost per unit of output by phase.

'These several average’costs”can.be“examined to determine

3

*
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'_ wﬁether average cost declined as systom output increased.
When this'occors, marginal costs are.declining and economies
of scale exist.' Where average costs do not decline, the
indication is that there ete no cost advantages to operating
a system.larger‘than theﬁdemonstratioﬂ project, given that
*gystem's configuration:

The two types.of anaiyses discussed above focus on

- the sensitivity of the relationshlp between costs and inputs
or outputs. - Uslng data developed in the, analy31s of marglnal
costs, a thlrd analysis may be conducted. 1In partlcular,
some concluslons may be made about the cost-effectiéeness of
‘the system if data on comparable alternative infoimation
services are available; Data on the aVerage.costs.eodYOr
marginal cost‘of output, for the phase of the.demonstretion.
that mostuclosely approxihates a fully operational system,
can be compated to the commensurate costs of the alternatite

system. The system exhlbltlng the least cost per unlt of

output is the most cost-effectlve.

In some”cases, the demonstration may be designed to
"examine the costs of eite:native technologies. This vas
true of the TALINEf;project.~‘Data generated during that '
project could be used to d1rectly compare the costs of

information delivery using two dlfferent telefacsimile

!
systems. However, very often data on alternative delivery
. : » *

¢
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modes is not available-and:such direct feterminations of

cost—effectiveness cannot be made.
| )
] . !‘:\ .

N
'2.4 Changing,Costs of Technology

. ’ ’
One of the goals of demonstration projects is to

introduce new technologies in the proviaion of specifie;
services. To assist in determining the usefulness and.
.desirability'of these new technoldgies, it‘is important to
know how the costs of;the project are influenced by the
choice of technology. This is made difficult ny two

‘factOrs:_

® each project is u ally one—of-a-kind

and the same services are not provided
+ by alternatij sichnologies; ‘and

) beca:se/new technologies are utilized,

© their costs generally change rapidly '
over time. o ‘ ‘

In some cases, the demonstration project is deSigned
to do tasks or prOVide services that,have been accomplished
by alternativevmeans_in the past. " In these Situations; we
ideally would be interested in knowing the costs of pro- -
viding the same level of serVices by each of feaSible ‘

.'alternative delivery systems. We would also be interested:
in any qualitative changes on the- providers, on the reci-.

pients,.and on the services themselves. In the absence

of these alternatives, the evaluation design is useless because

. 65 f\/(‘
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it relies on non-existent comparieona. We are forced instead

to uee hypotheticals as compariaons or to develop measurea

b )

of acceptability and efficiency that are based solely,on

information obtained from the project and ita environment

alone. ‘The use of a hypcthetical alternative is employed
7

in the. CenTeX case study— In that analysis, the assumed

- costs of a newsletter were compared to the costs of providing

«
Aed

a teletype service for the deaf.

The\second_problem related to the use of new technclo- R
gies is ot*a different nature. It arises because the costs
fof performing the various tasks or of delivering services
“azp likely to change as the personnel learn to use the
3 system more eff1c1ently and as the technology itself becomes
more w1dely available. ;These two phenomena are w1dely |
documented. The first is’characterized by the "learning
curve“ -- a reduction in the marginal costs as the personnel
become more experienced. ?he second may also be a learnlng
curve phenomenon on the part of the producers oféthe‘equip-
ment or ;epresent the effects of economies of scale. What-

v

ever its cause, the analyst and@ decision-maker should

.recognize the fact that any cost estimates may only provide
‘ 3 ' xe - B \ :

information about the recent past, and estimates should be

used with care. .

The final task in conducting a cost analysis of a

g

3/ gee Appendix B. 23 an
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ftolocommunioetiono domonotretion il to make lomo lllﬂﬂl'
ment ot the potontiel zor growth and transfer of the lervice
demonntrated through the project. Ihil_aclessmont will
result from a oynthelil of the oblervationl made during the
~eno1ycis and will roly heavily on cost trends demonstrated
in the' project. ', For example, are economies of scale present,
or are average costs exceedingly high? It will‘also require
,the enalyst to considor the colt trends of the technology
employed. Do industry trends show prodnction cost reductions?
How significant are expected decreases in ‘the- cost of pur- -
'chesing the technology, and .how can any such cost reductionsf

‘be~lxpected to reduce costs. of servicevdelivery? More

r . \

baricelly, how important are the costs of technology as
co_pared to other inputs for service delivery for a fully

operational system? Questions such as these,can be used tq‘

L

the prospects “for adoption and expansion of“the system

AN

demonstrated.
2.5 Summarz

The purpose of a cost analysis of a ﬁelecommunications

demonstration project is to provide economic information

to edﬁinistrators and project managers who‘are'considering
alternative uses of limited resources for providing infor-

\

mation services. A method for analyzing the costs of demon-

w67,'
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stration pfpjgctn must be versatile ;qough'to be applicable
‘to a wide Variety,of Ecchnologiel and service applications.
It mﬁlt also provide Lniormation tﬁat is useful to agency

administrators and brojoéthﬁ;ﬁagera at’ the same time. Such
a methodology has been. descf¥ibed above, and consists of the

1]

‘fo;lowing steps:

N
\

e Determine the true coaﬁs o£'the3project.
True costs, in economists' terms, are the -
opportunity costs of using scarce resources.

® Gather cost data by type of input and pro-
ject phase. (See Appendix A) .

® Gather data on project output by project.
phase. (See Appendix A) .

® Analyze the costs by input and by. time to
examine characteristics of the system such ‘
as requirements for fixed cost and variable °‘°
costs. ) . v '

i

® Analyze the'sensitivity of project costs to
~ changes in the configuration of the demon-

stration and prices of inputs. y

- @ - Analyze the éensitivity of the cost'of'pro-
ducing system output as utilization of .the
- system increases. '

® ‘Where sufficient data_ are available, compare
the average costs of qutput for the demon-
stration to alternative means of providing
the information service. : o

e Consider the cost trends. in the industry
that produces the technology used in the
demonstration gnd assess the potential
effect of expected changes in the cost~of :
technology. N ' :

‘. -/ )
® Based on the above analysis, draw conclu-
sions about the prospects for adoption and
growth of the system demonstrated.

63
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ERI

Aruitoxt provided by Eic:

.

-

.' \‘Au

In order to help DHEW evaluate the costs and effectlveness

of your pro;ect, we’ are asklng for certa1n cqst 1nformatlon in

hY [

a manner that will be con51stent across all DHEW—funded demon-
stration.prOJects. We are aware that in many cases costs may
be dlfflCult to calculate or allocate, so we are only asklng

that costs be broken down 1nto 51x categorles and -as few as

‘two time perlods. | laf“’ g R L .

n
.

1f, because of the speclal features of- your system, you'
\,
belleve that we should have costs broken down’ more f1nely or o

-

in a dlfferent way, please try to ‘use our categorles and attach

a note spec1fy1ng the alternatlve categorles you would like us

to use. | RSN . Lo

+ A "“ \
We have divided the contract perlod into. four phases.

)

(l) start up and 1nstallatlon (vs. dellvery of ==rv1ces)

[ .

(2) trial operatlons (pllot test of serv1ce del;very)
(3) demonstratlon (full operatlon of systems £ majorlty of

%“ﬁ‘lt tionalization (succes ful ong01ng

ar'lal self-sufflclencj) Please

ﬁ%%o“breaklng down the costs and try

£y

t
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System Costihnalysis_Questionnaire

We are also asklng for measures of the volume of usage of

| ayour system. For example, glve us the. number of messages, seg-
ments, or programs dur1ng the same time perlods used for the
~“breakdown of costs. (Do not worry if there was no usage or“

output durlng the 1nstallatlon phase ) We have allowed room

for more than one measure of usage if this is approprlate. L

-

?“riilf you can. tell us both the number of programs (or messages) /

.and the total tlme, please do so.

Please flll the form out to the best of ‘your ablllty and
return 1t to us- by May 11, 1979.. Peel free o let us know 1f
you have any questions or __suggest:.ons for improving the quality

of the‘information; | S . v’. B
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'COST DETAIL =
| | | ’ . \\“: . .
1. Pleasé\giveidetails

ek

Please give details
expenses: -

3. Please.givé~details

4. Please give details
not paid for:

"5. Please give details

~paid for (man hours):

‘on

on

on

on

on

‘major equipment items and costs:

cdmmunications-and‘computer~services-

v

i X A
programming -and software expenses:.

i

other space required and used but

R 3

. labor required and used but not™'
) !

6. Please divide labor into administrative and operations:

»
N
74 S
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5stratioﬁ'

Institution~
alization

Measure #l r

,(Serify)b

Meaéﬁre~#2f“ : |
(specify) A _

ety aaakin,

Measure $3
{specify)

Porﬁ,filled‘but by

See the attabhed'sheee.fer’epecifie'

75

> ‘o

(your name)

instruetidne;‘
~ John H. Clipplnger ,
Kalba Bowen A55001ate3'

12 Arrow St. . AR
Cambridge, MA 02138

When completed please return to:
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Cost Andlysis Methodology
Selected Case Studies .




1.0 COST ANALYSIS METHODOLOGY - SELECTED CASE STUDIES

The eight telecommunications demonstration projects
‘included in Kalba Bowen‘s'analyses were each asked to
'provide the study team with cost and output information.-—/

Six projects responded, including:

@® CenTeX - Special Communications Services,

® University of Denver, Graduate School of
Librarianship - TALINET, ' :

® Deaf Community Center - Computer-Ass1sted,
' Telecommunlcatlons for the Deaf,

® Western Alabama Emergency Medical Serv1ce,

®  Penpsylvania State Unlver81ty - Continuing
Education Cable Television Network, and

® Wernersville State Hospital - Interactive

vCable Television.

Of these prolgcts,.only the flrst three 11sted above
had progressed far enough in thelr flrst year. “to generate
sufflclent-cost and output data for.a cdst analysis. A
separate case‘study, following the basic methods discussed

'Jabove} is presented below for.each pProject. Different )

_-—/ Data prov1ded by the projects in the format shown in
Appendix A (System Cost Analysis Questionnaire) were
the basis for each of the analyses. However, as .each
demonstration was studied, additional questions were
asked to members of each project staff and additional
data were obtained. . For lexample, questions were
posed to staff members to obtain more information in
determining the true cost of the demonstration. The
use of additional information is identified in each
case study where it 1s employed.

N - L irlBl SO 78 . ‘f - o~
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components of the method, however, receive varying emphasis

depending on the unique‘characteristics of the demonstration.

‘The latter three projects, which are treated in a single
review, could not provide enough information to conduct a
h full cost analysis.; Nevertheless, examining some basic
characteristics of these projects yields useful observations
about important ‘factors to consider inhdesigning demonstra-~

tions and selecting projects for'fundingg

pa

Injreviewing these~case‘§tudies, it is important to

: note:that they reflect project'developments through October,
h1979; only. While events since that: t&ne may have altered

an individual project' s status, we heiieve'that these case -
istudies continue to reflect_an accurate application of the
cost analysis'methodology proposed in the bodyuof this

report. ‘ _ | ; | (

1.1 CENTER FOR EXCELLENCE, INC.- Special Communications
Services Pro:ect .

LA e : .
The Center for Excellence, Inc.‘(CenTeX) is a noh-'
profit serVice Organization that specializes in the use of
communications technologies for increasing teaching effec—
itiveness and for distribution of” educational serVices.”
The CenTeX Special Communlcations §erv1ces'PrOJect (scs)

has as its primary objective the delivery of information

B2
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services using the subcnrfien bandnof FM radio statidns to
three special populations: the visually impaired, the
hearing impaired, and the deaf—b%ﬁnd In particulat, specialt
audio receivers are being used to provide service to the
visually impai:ed; teletype machines are providing hardeopy
to the'heering.impaired;.and braille teletype machines are

to be used for the deaf-blind.' The project has been snccess-
‘ful in developing and providing~service5'for ‘the first two

populations, but not for the last -- braille teletype ser-

vices for the deaf-blind. CenTeX experienced difficulties
in obtaining equipment, and did not find a sufficient number

of deaf-blind clients in the demonstration'area. ' ' Y.
Project Costs: The costs for the first full year of the

'CenTeX,project wefe'provided by the project staff These
are shown in Exhibit 1. The costs cover the 1nstallatlon
”‘and start-up, tr1a1 operatlon, and demonstratlon phases.
The project has not yet matured to ‘the 1nst1tutlonallzatlon‘

phase.

")

'i ‘The CenTeX progqq? spent five months in the start-up -
'phase, approximately 2.5 months in the trlal operation

phase, and approximately 4.5-months in the demonstration

~—
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. | CanlaX = 8CS Project
COST BUMMARY
\\\*~N“M ~ Time | Installation fial . | Demon- igggitfgion' |
LN Perlods |\ and gtart-up | operation , | stration From - Total
Cost \“‘5~\\\\ from 1S/ | tron §/16/78 | from Y18 | .
. Categories | to 18 [ to~ 1415/19
1. Equipment \ | \ - "
(purchased | $22,100 $22,100
- or leaged) L o
i o !
2, Communications and . ‘ 995 5l00 ' |
computer services ¥ 1,300 , é 2,025
(purchased or leased) « ' "
) Space “{- o b 0
N‘f i '”

4, Labor ‘7'%?? | o

Rl d . [‘ ; ) ' :

- (administrative, $ 4,500 ST 9,100 , 17,500
operating) LA 3. !
L ‘ ‘

5, Programming/ . | | | |
goftare. o R B B0 375
’;L A 4“ / I‘ o A ; . "

il eoss $6,750 Lot |1 18,450
. ._f ST ‘T?“, 82
$34,650 8,750 - 17,050 60,450, .
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f‘ start-up phase was Stlllfﬁﬁ‘
A " B l\ [
. - % ( .

Per‘month baias. Aveqﬁge”cos

. mohthly co ts for ﬁhe"

K o gy -\"‘ S
/, *ba51cdlly he §ame as'thesﬁ?' 2

: for the trlal opera

s

caq be seen by e%amlnlhg expendltures ‘in the varlous cost

R ' . X i L - kl
b T -;-: R Rt ._.. . .w‘ . :.

<‘
i . .t »’_yl,," .

3start—uP costs and over'35 percent of the total costs for

ethe pro; ct s:flrst year. Thls 1s a s1gn1f1cant character-

.

1st1c of a broadcast system.a The studlo fac111t1es and

»
[y

: broadcastlng equlpment must be fully lnstalled before any

. ‘serv1ces canﬂbegln # Thus, v1rtually all pro;ects of th1s S
, type w111 1ncur relatlvely hlgh flxed costs early in the )
Q‘ T ’ " R o : : ‘.v. . . ‘ - h : . " Q.‘:' 1

Aruitoxt provided by Eic:
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project.“ However, cons1der1ng flxed costs 1n the absolut&, ﬁ;*
" ' R
the cost of setthg up an FM subcarrler system that can

.n Coa

prov1de 1nformatlon and entertalnment ‘services to a poten- C oy

- than $25 000, accordlng to?the CenTeX pro;ect data.

oL 'a R S : :j- : ey
In examlnlng 1abor costs, a major comp_‘ent of varlable

ca . . el
y SN . .
- - l..

costs, lt\can ‘be seen’ that average mpnthly labor costs" $}g:§§

C -

-1ncreased over tlme;‘ In the start-up phase, 1abor costs véf
"%p

averaged $900 per. month., In ‘the tr1a1 operatlon phase,_the'

o

cost of 1abor rose to $1 500 and f% theédemonstratlon phase,

.
v-.‘,

EE -'.A":' QI"

’each phase. Total broadcast~h0urs 1ncreased from 10 5. Hours

k'per week in the start-up and Erlal operatlon phases to 40
8 oA

'hours per week 1n the deMbnstratlon phase.{ Thls 1ncrease in :
. Lo S

N ‘j:.;"»

service’ requlred 1arger 1nputs of pa1d 1abor.»~ ]rf~f

' . - T e . X
PR £ .

at l.;; . S - : ] .
,:Q"fAddltlonal Costs- The costs 1ncuruﬁd durlngﬁthe flrst year .

‘do ncﬁ’cgmpletely reflect the true coség'assoc11ted w1th th
}

f“SCS’prOJect.- An- 1mportant characterlstlc of thls proyect,

'3as ﬁlth many publlc serVLce progects, is that 1ts success 1s

Y

' heav11y dependent on volunteers. Accordlng to data prov1ded .

3 hourg of 1abor durlng the‘flrst year. Addltlonally,




the\program managﬁ; contrlbuted an estlmated 650 hours of

'i~'t1me over and above those for which she was pald, and

d

‘°"approx1mately 10 percent of the Chlef Operatlons %fflcer sl
. . -
,tlme was spent on the prOJect w1thout d1rect charges for

v his tlme-L Ig/total then,‘2054 hours of labor were
V"donated“ dgﬁ&hg the flrst year of ‘the progect. The

LT : " : ' Tr = L
R estlmated value of that labor is $ll 900. (See Eihlblt 2) -2/

The SCS prpject also 1ncurred no space costs for its

Y f1rst year,;although a studlo/offlce using 250 square feet

1was establlshed for the progect. The estlmated cost of - th1s

g, . kK
s p - . )

space, 1f CenTex had had to pav for 1t, is $2, 750.

If the prOJeE& pald for" these resources, the proflle

rably d1fferent. Total i

",lof prOJect costs would be cons1ag

:lLabor lnputs

Q%uld 1ncrease by 68 peigent, maklng them the most costly
, . a

1tem..f

_2/' Thls
< -volunte or. - Some argue that 1n us1ng
(or unemployed persons), there ‘are-‘no. opportunltles
foregone by soc1ety for. that labor resource; therefore,
. their opportunity (true) cost is zero. However, .
such pnojects'hagﬁgot be able to rely on such a larde
- corps of volunte The dollar estimate is presented
o here to reflect the .costs that would be lncurred in
BT that case. - = - : R

'B7




Volume - - Estlmated
“of Input = - Value :
hours,, " $3 640

R A (5 ’ b
shdurS'i¢- $3 494
hours = ’j$4;784 -

0, sq. ft. | $2,750 — b

$14,668

¥

. \ »'
on $5.60 per hour.
‘aon-$16;80 per hour.
‘on cost of $11 per square foot per year.
¢ . .
on $4;00 pervhour.
. : 2
: . B8 ;
‘ ; R ' : . ¢ _88 L -
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',Cost and Output: Comblnlng the cost 1nformatlon w1th“data

/. 3

.on the output of the system, the effect of changes 1n the

level of opetatlon can be 1llustrated In th1s Slmpllfled
l

‘”approach, we shall assume that the varlous types of broad—

cast services have the same~un1t costs and that all costs

u

were related to the productlon of the broadcast hours.

. . L o | | ., :
’ L 'As shown‘in'EXhibitQ3, the average costs 1ncurred _ ot
C JUS—— - Do ! B [ . : ) :
. per hour of broadcastlng time in the‘ start-up . I

perlod are very h1gh Thls is becauseﬁpf the _ <:—
z-- £

"pp;low level of output and the 1nc1uslon of all equlpment costs

.. in th1s phase. Average COStS dropped dramatlcally 1n the

3 itrl&l ope atlon phase as output 1ncreased more than ten-fold

] ] L@ N

A vvr .
;.“tures 1nclude?rno fJ.xed costs. As the progect :

"'I«

S -moved to tﬁ dem gstratlon phase, the numbe%ggg broadcast hours
. Py .
o took another dﬁaZtum leap. Aga1n,_only vapiable costs were f

¢Qnt1nued to decllﬁe to $22/h ur'*-}g;'

p i

1ncurred¢and average dbstsw

If the present connguratlontand brgghcastiéchedufe (40 hd@h#/

! .7-.4

]week) remalned constant over the next year, average coéts

'&'

at all

. . " 5
the far r1ght ln Exhlblt 3 presents the

i

'estlmated average true costs for the output ln eachghase.,

. 3’.




oy
AT

. , ’ "y o
. .
. . .

. . . . . \

[l * ’

i N ! , B ’

. ' i v . ‘alk

% . B i . .
] .

VAR ngjeét S5 -Output. and
o and Average Cost by.Phase

\
’

Total R

.S

Phase’  Output Total . Incurred Estinated- - -Estinated————

. Droadcast -~ Incurred.  Average  True Cost
* . - Hous . " Costs  Cost™ ° Total

Average
True Cost -

. ' et
U A W ‘ ‘ v

.:antArf;up 2

e

i

oTH

Yomlal -
- Opgration (. 237 -
- Wb

\
»

!

Demonstra-

p
i .
v 4



When the hidden labor and space costs are taken into
~account, the effect is quite noticeable. Estimated true
average costs in the:demOnStration phase, the phase most

closely approxlmatlng costs for full scale- Operatlon, are "

50 percent h1gher than the costs actually 1ncurred by the

progect; “The decllnlng average.costs, elther for est1mated
. - ,1 N ’ .

true costs or’ for costs actua;@y‘lncurred, lndlcate the

" '}:s

presence of scale economles ’uftlng from lncreased

.broadcastlhours.

T R

mzig{ffTechnoiogical Considerations° I examinlng ‘the serv1ces

CenTeX is prov1d1ng through Project SCS, two baslc issues

. 'y

arlse concernlng the ch01ce of technology°“‘(l) Are there. e

?

substltute means of prov1d1ng 51m11ar serv1ces that are

more cost effect1ve° 'and (2) Are project costs sensitive

e

to changes in the conflguratlon of the system CenTex has/

*" The project .offers aﬁd@o»andfteletype'infor-

matioh services including*local and national news, sports,
“,\ Vs .

‘ books, interview programs, and rellglous programs. The . r‘ -

largest portlon of the serv1ces are prov1ded in

;
wa i - ‘ 53

'i the audlo mode (37.5 hours per week for audlo broadcast

compared'to 2.5 hours.per week for teletype services).
- . " : - / i

-~

’

L
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\ ) . b -
. . v'vw’
o ‘ At first glance, it might appear that the variety of
h" " reqular radio broadcasts WOuld satisfy the needs of the
print-hahdicapped. But according to SCS project staff,,the
information provided is significantly different from

\ that broadcast by regularly, licensed radio stations

'in the area. For example;wthemhroaacastswannoﬁnce
meetings and events important Eo the handicaéped'community.

The news is a major component of the SCs broadcast. Localm

statlons provide only: 15 mlnute summarles while SC° provrf

A
.. ~as much as two hours of news. Thus, 1n the project.area,:

appears)to prov1de alternatlve lnformatlon sérvices not

3ialready avallable to the prlnt-handlcapped.l ThlS _may ‘be

. e Q
ap éﬁaracterlstlc of smaller communltles. In larger metropoll

tan areas, however, there are all-news radio statlons, hour
of rellglous programmlng and 1nterv1ew shows. In these '
areas, ex1st1ng programmlng may dlrectly substitute for aud

’11iserv1ces such as those prOV1ded by the SCS-pro;ect. Also,

‘,Zy,&;i,Natronal Publlc

.n"“

‘e bllnd although~thls serv1ce 1s not curren

avaklable in_the pro;ect area.\‘ S '“’f*_ B

It is lnstructlve to. compare the costs of a newsletter

‘a more conventlonal means of dlssemlnatlng printed materia

- ~ - ,\_.w""'

w1th SCS ‘costs of teletype serv1ce. " A weekly newsletter is

not a direct substitute for the current SCS bro;w

because SCS services are daily, pro%lding'chrreﬁf

By

e




roo
S

announcements'important to'the deaf community. Nevertheless,
'examining the simplified cost comparison provided below
provides insight into the rela;jve costs of these two

.
alternatives for information di semination.

-
A .
!

X AS'méntionedtabove,dtelet&pe broadcasts are currently -

. limited to 2.5 hours per week, or about 30 minutes per day.
According to SCS projeg? staff, it takes approximately four;Tj
to five - hours to prepare the programming for each day s

”;broadcast» ’Much of the preparation time involves rewriting

A L

material using vocabu}ary that is more*easily understood byc

R (? u °
deaf persons. Similar preparation time would also be

letter. The important factor, then, is the relative costs

of disseminating information- that is, how do the .costs of

Y e .

broadcasting the information (including the teletype . servrbe'

}hare of %he fixed and operating costs for the broadcast‘ing,,g,

f’y

2:. faCilitiesfandwthe COStS associated With*the receiVing equip-

X ment) compare to the costs of'haVing the same material prin

v-.. .'.! T, ) “1, .- ‘z‘-‘,, . ‘ . ‘7“3

ed and delivered by mail°

L Exhibit 4 show§'the relativei 0sts of printinq and
distributing a. weekly newsletter and sSCs teletype broadcast.

/
/A\ serVices that prOVidewthevsame information. In determining

o




Exhibit 4 I
Comparison of Information DisséminatiéthostsﬁL I
- for a Newsletter and SCS Teletyp€d Servd.c‘es;,{fr..- D]
AL =2 e {

' ceiy . % / Pl YD
. [ . . -
. Y ) s o ’ ) S
» haskage T g T TR
N Sy Bl e
) . . ) R

- - e ‘

Number of Annual Cost .Cost for ) Years for News-'

Recipients. . for Newsletter SCS Service_ letter Costs to
- o vl wee . W) Equal SCS Cost

i——

1 s ’iggwié;<V‘ . 3,906
s | s 338 < 4,170
10 “ : A#““ ﬁPG - . .4,500.
56. | $ 2,751 - 7:E49

e e e

. %100

". . ’ o - J.g./. - - -
$@€3;350: » 7 v 10,440

2000 T s 6,534 * 17,040 * . . 2.6

300 $ 9,914 23,640 - 2.4 |
v . B - ° ) (
a00 . $13,194 B - .30, N N

wy ; ey 2 N m

500 S .$ 16,476 - . 36,840 el

1000  $ 22,482  .63,240 . 2.8
.'y . L : | v | . - ¢
2500 '$ 57,000 .- 152,340 2.7
B . ?. ‘ u.‘. . . N
5000 $11275130 330,84p,,!w ' 9
’ T R A
- S ' )
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® ‘The weekly newalettercontat%ing the aame
information as current SCS_tiqletype
gervices would be 20 typewritten pages in
length; it would be distributed. using non- o
'profit organization bulk mail rates; and
pPrinting costs would decline as the volume
of weekly copies increases according to , °
the following schedule. ' : -

r N

-,

less thgn 100 copies 5¢/page'
101 to. 500 copies - . 3¢/page
more than 500 copies w2¢/page

" .
-

e . For the teletype sewvices, the share of ’
fixed and operating costs is determined by
prorating total SCS°costs (exclusive of

- labor gosts sincethey ‘ate assumed to be . sL
‘ " the same. for the—newsletter -and -teletype--n#-- s

‘ services) in the proportion of teletype ,:j}
broadcast hours to total broadcast hours. A
This amounts to approxjmately $3,840 over '
two years. The cost sociated with the
teletype receptlon ig"'$66 per terminal.

A reduction in cost/of:5 percent and 10
percent is assumed for systems operating
with 500 and 1000 recelvers, respectlvely

’v.t

v "~ As shown in the table, the cost ofCthe SCS serV1ce
~ W

| always exceeds the cosa oﬁ the newsletter, regardless of
the size of the market for the 1nformatlon., However, it

,%Qifills very 1mportant to note that\the costs of prlnt;ng and:

PR

disseminating the news&etter are v1rtually all recurrlng
L \

. costs while the costs for dlssemlnatlon by~teletype are

- v1rtually ak&ﬁ?¥§éa~costs. Thus, aﬁ&er a certain perlod_”‘*

The column on the.far rlght in Exhibit 4 shows the number of

Q&ears of operatlon 1t would take ‘for the costs of the

Rt
¢
l" r
L)

»

713
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neweletter to oqual the costs of. th'

‘letype service

unden the assumptions listed above, *@J, o .. S

"A. . ) '

As the number of recipients ihcreases ﬁrom one to

l Vel
= 50, the period required to ;:each a break even point drops
‘very qu:(clcly. ' However, for a system of 100 recipients, the

& . ‘ _%p i‘.
years it would ‘take. to break even increase. 'I‘his "g, a ﬁ‘irect

FROC

) . S
résult of assumed economies in printing costs At.' e ;evel,,o.g,

production. As the number of»recipients, increae BFther to

the rate of-decline.- isﬁmuch-ws‘l'owe-r»,-ﬂ.Then,*fori-"" I!emof -1000
recipients, the number of years (until the neﬁ

A

will | 1 SCS. costs) increases again due to_:f"urther

~-

economies in printing costs, despite "an’ assumed 10 .

FERS k4

percent reduction in the costs for SCs receivers. Finailly,.

,"-g_"systems operating at a much 1arger scale, 2 500 to 5 000

"qé::,ecipients, ‘show. no discernable reduction in the time . it
A

' w"~would take for the cumulative newsletter costs to equal the
’ Qg

T cost of disseminating the ‘information by teletype. It can -
o be further” observed that a system of 500 reCipi%(nts of

- .
-“w,

.f information appears, under these assumptions, t‘b be the

level of operation at which the costs of the newsletter

-’ i‘

Wlll exceed the costs of teletype serVice in the shortest

o s T i

A periodfs of *im

'°§n e.stimated 2.1 years.
Y L . _

A _" % THe i ° / -
, g m; : . q R
" Frowis example, the’ SCS teletype ' service seems to -
= | - 4 L r\’

be reasonably cost competitiv alvith a freque,ntly used. vk




L5}

e

altdﬁnative meand of inform&tion"disaemination. the

-

'

newsletter. . For a eyetem‘of modeat size, such\:ibzoo informa-
d

tion recipients, the costs of SCS - services would Yoe com'.‘ﬂ[ﬁtb.

.. parable to those of a newsletter in" just over two and one-'-\
' half years (aasuming cost sharing with'other SCS services

for costs of. setting up . a§§¢managinq the studio). | However,

a significantly larger system offers no improvement in the

relative costs of these alternative" distribution methods.

»

‘A\‘ ) . Ty

. The second major issue related to technology is the»
-+,

sensitivity of project costs to changes in the configura-
tion of the system that CenTeX hés developed There may R

" be some room for cost reductions through possible modifica-

| -=tions or substitutions of the pérticular system components

\ R
" 'CenTeX has selected for its present system, but these would T
provide only m&gimai reductions._ The technology being

used is relatrvely mature and major 1nnovations in broad-

casting techniques are not expected to prov1de any cost o
Ll L ; .
_reductions in the near future. : T

8 C ) :
cr . »
L

While technology costs :do not appear tO_be_QASllem“,
reduc1ble, the coSt/output ratio may be. reduced 1f SCS is-
‘successful in its second’ year objectives.. CenTex intends .

to expand rts broadcasting radius by networking w1th an-
additional FM Statloan)ThlS w111 greatly 1ncrease ‘the f
potential audience served at- only the cost of redistribu-

1 3

tion. of the programming (approx1mately $5 1000 for addltional

L . - - ' . .
. N . . . B ) . . . . . ’ .
: : - Bl7 SRR :
h . » O s . : N
. . . ) E < . .
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"_1eases,according.to SCS‘prOjecF‘staff). y{\ {;\f e

Equally 1mportant, CenTeX 'intends to utlllze’multl-

plexing technology Whlch would allow a11 thtee modes of

1nformatlon (audio, te1etype and bra111e teletype) to be'

) E
dlssemlnated s1mu1taneous1y. Currently, only one. mode can'

be broadcast at a tlme, 11m1t1ng the tota1 hours oé serv;ce;.lr'
-provlded to ‘any one populatlon. Successful mu1t1p1ex1ng.@. |
’ w111 1ncrease the system s techn1ca1 capac1ty for rnformatlon[
dlssemlnatlon, but 1t may also 1ncrease the total costs, ul»
for preparatlon of/programmlng because more programmlng

will be required.’ ' ',_' -

/o
/

/ .
Potent1a1 for Economles of Scale: The sectlon on "Cost and

Output" brlefly descrlbed the re1atlonsh1p between the
volume of broadcast’hours and pro:ect costs. It is 1mportant/):
to remember that as broadcast hours increase from the tr1a1
operatlon phase to. the dEmonstratlon phase, the average cost
per broadcast hour decllnes both in terms of costs 1ncurred |
and estlmated truebcosts.: At’ the end of the demonstration :‘
phase, SCS was broadcastlng 40 hours per week.~ Except,for“i;“gv*
..1ncreases resu1t1ng from expected mu1t1p1ex1ng of'programming,?ff
'it is not.;ikeﬁy that'the;system.will.increase its volume of

';broadcast time. Thus, any further reductions .in average costs

-

& of broadcastlng hours will come from product1v1ty lmprovements,
/ ”Iand not from increases in the sca1e of broadcast operatlons.;kb

v
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Economles of scale may also be examlned from the
perspectlvgvof demand for the servlces offered by CenTex )

More spec1f1ca11y, what is the 51gn1f1cance of scale o
7 X
economles,as the size of the audience lncreases?

In 1ts frrst year, the SCS project served a populatlonﬂ'

o

of only 80 persons, as the staff concentrated on estab11sh—
aﬁlng the programmlng and broadcast serv1ces.’ The cost of
_vrecelver "related to the project thus far is less’ than

$6,000,‘a mall portlon of the pro:ect costs.

Tt

It is imﬁortant tofconsider the importance of. the cost of

receivers as the‘scale of the system increases. At the1r

' current prlce, the cost of rece1vers w111 equal the cost of a

!

)
r

'year of operatlons for SCS if the scale of the system 1ncreases

to an audlence of IQSO Above that 1eve1, receiver costs w111

dominate pro:ect costs. If lnformatlon services such as

\ hr‘

. those’ prov1ded by SCS are to reach a large number of. perSons,
then the potentlal for prlce reductlons in the recelver costs

becomes an 1mportant issue.’

¥

The actual reduction in recelver ‘costs: w1th 1ncrea$1ng

’sca1e 1s unknown However, accord1ng to SCs pro;ect staff,

-

" the manufacturer of the. recelver has suggested that

» N

price reductlons can be realized beglnnlng with orders of T
500 recelvers. At this sca1e, the prlce should decrease

foz

'-apprOXimately 5 percent.f Orders of 1000 to 2500 should

£1e .

98
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B )

) 'demand' "Eithe

. X e . . *
yield.a 10 perdent reduction in cost. =
e : ’ o T . y
C . : _ ,
{ .vThe questlon of scale economles may be secondaéy to market.

barr1ers Wthh currently are proh1b1t1ng the penetratlon of SCS
3/4- 1
programmlng to any great extent._ For scale economles to be

i
¢

reallzed the fanufacturer has to be assured of. the market

SCS has to place a bulk order for recelvers or'

.

normal market slgnals must be generated to lnduce productlon '
by the manufacturer. Because of copyrlght laws, the rece1Vers
must be owned by CenTex to ensure that the handlcapped are the

sole rec1p1ents of’ the 1nformatlon taken from newspapers and

'maga21nes. Thus, the recelvers cannot be sold on the open

market, and noénormal market 51gna1s can be generated so that

the manufacturer can determine the demand. CenTex must prov1de "

~

the manufacturer W1th a 1arge order for any cost reductions to
be reallzed whlch will requlre anﬁextremely well organrted and
1ntens1ve marketlng effort.g ThlS obstac1e w111 act as. a
deterrent to the exﬁanslon of the/ECS aud1ence ahd to the

reductlon in the prlce of recelvers.- It is llkely'that receivers

w111 contlnue to be spec1a11y bu11t upon receipt of 1nd1v1dua1

orders. : L p;?-f

'13:220 o 99
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1.2 _TALINET: e N o e .
' '-Unlver51ty of Denver ' e seo

';TALINET is a consortlum of llbrarles u51ng telecom— o

o
J

.munlcatlons for educatlonal and 1nformatlon services. . . ‘' - ' ol

[0

'The demonstratlon focuses on comparlng the ut111ty of slow-'

Q‘ 4

“scan TV and two types of telefacslmlle equlpment (Qwrp and

8l o

.IRaplfax) for 1mproved 1nformatlon resource sharlng among
llbrarles 1n d1fferent locatlons. Flve remote llbrarles -
'(Durango, CO, Casper, WY Dodge Clty, KS, Bllllngs, MT;
and Rapld Clty, SD) are linked with the Un1vers1ty of

.,Denver-lerary School, the Natlonal Oceanlc and Atmosphergc
I 0
J-Admrplstratlon (NOAA), and twelve members of the “Federal

"lerary Network Prototype Pro;ect (FLNPP) Prlnclpal"
'ﬂact1v1t1es of TALINET have been the sharlng of 1ibrary "

resources and the prov1s1on of 1nformatlon services. ) <

X R

Communlty analy51s,:tra1n1ng, and eva}uatlon programs are

o

also part of the»demonstration program. -

‘ . . e . . : L '_'-.' o ?
"_ . . %

Pr_gect Costs-- The costs of TALTRET for 1ts f1rst 14 months

of. operatlon were supplled to us by the Pro:ect Dlrector.

These costs cover the first three phases and are summarlzed'

-’-\

in Exhlblt 5. The pro:ect had not yet developed to the

¢

8

~1nst1tutlona11zatloh stage._ o _ ii' .' [ L v -

Py




Exhlblt 5

- L.

N TALINM' COST SUMMA‘IY S R T

o : Installatlon Trlal Dempnstratlon Instltutlon- | o
, v ?1med -0 and start—ug» Qperatlon R Calization ¢ o 0
S Periods . from 1/15/78, from 9/11/78 " from 12/20/7 from 3/15/79 - ' Total
5205t 5 N 'F 9211278 zto 12720778 to CY1/19 to w97I§77§f;;,.:

!

e ]
5

- Ca e@ories'

\ ' 3 , Lo R ' f
" o ! B . . W i .
g . v . . I . A ' !
g R L] . () .
. " - v > - e
S A IR R
P - . . ;

o $1° 080. 00 00000 $,80000 T s g g
(purchased or leased) | o ’?ﬁbi N L T i

. . (] w
f E { : ' . oS . ] . .
! R ¢ ! s o . .
. ' . . ' 0d L Q N . d , ' . T U } . . )
‘ : v : e - [ ¢ I . . o
' , . ‘ A q \ . S ) A i
. . ' B 1 —v%—— ppoiinin, - ot N
. . ) S o~ . "
' ' : ' ! o : [N . . .

2, Commmications and 185200 2,000 1,700 0 - .05 50"
computer services K - . B A
" (pprchased or leased) PR | IR

3

cc

. . )
NP L
' et o
' ' i ! ’ o !

3. Space provided through - 2,664.00 13800 1,200 . w08 32

. overhead 800x ==~ - Ve T s
$5.00°= §4,000 (? , e )
.y ' U ¢ - ‘ ’ \1 l‘:[ - 4 "q\ a: \‘1"” [}
. ‘ ' PN ' o Yy, 5 "7‘ \ g ",‘. Y I'I‘ ' ¢

~ \7 — i.-«..-;——__AV . LTI P -
o . “ -~ . . 1} " ‘A

ok Labor (admlnlstratlve 95,2500 Al 004,00+ - 11 795,60 P
b st '/)‘ AL D60 '4g,925‘..
o5 Projraming/softbate . . 2,470.00 502000 . ' 2,138.00 - - - .97
—— N
6. Mlscellaneous - Travel tO4215.000  8,27L00 f1r445,00v" N SO
... . -homa . 5,000.00 " 15,000.00 - 6,000.00 R
‘l\)l‘ o Tuition. : 4,018.00 ° 5,563.00 .- 6,091,000 e o
o - - Other  6,303,00  7,008.00° . 2,540.00  ex 71514

< 3 : . ' " ‘ )

o " . . “""‘“——’ —-——"“_..-

*mc, R
O COSTS Co BBLTTIO0 . §80,345.00 - U $43,0013000 e . o8Yg5q35



AS/EXhlblt 5 ,‘shows,uthe costs for the pr03ect varv

conslderably 1n each phase. Costs for the nlne-month

l 1nsta1%atlon and start-up phase were $61 777, or: 34 percent e

Jof - the totalkcosts. Desplte the fact that the tr1a1 opera- o

T=t10n phase was only three months long, ﬁhe,costs of that

. -

phaSe were 43 percent of the total, or $80 3%5 The costs
. for the demonstratlon phase wh1ch was a1so three months _
. 3 . i . . n
' long, dropped to $43,013, or 23 percent of ﬁotal cost¢ '
v leed costs were approxlmately 32 percent of the pro-'"
‘Ject_costs, w1th var1ab1e costs accountlng for the remalnlng

|68 percent. Equlpment accounted for 24 percent of the total
'costs, and 1abor costs amounted to 26 percent of the total.‘

. L _ 4
Interestlngly,/mlscellaneous costs were the hlghest of any \

_' E\' ‘v
cost category, nearIy 40 perggnt of all costs. o

; " .

“x\,' g
S el

A : “__’ \*

', Yo g v

ta

"Y:

1 '; A closer'look at costs b? prOJect phase and cost cate—\
: gory provxdes some explanatlon of these expendlture patterns.v

¢ SR e o
'_Flrst, the relatlvely h1gh tota1 outlays 1n1the tr1a1 opera-';

" tion phase are due. largeJ.y to- expenses asso¢1ated w1th \E:he '

{lease of slow—scan v1deo equ1pment~ ‘The s10w~scan{equ1pment
‘f' was éemoved for much of the demonstratlon phase,\and the

~equ1pment costs dropped dramatlcally It is also lnterestmng f‘

/ l \
'\“to note that equlpment costs were not lncurred ent1re1y 1n

: o

,bthe 1nsta11atlon phase. leed costs for pro;ects such as th1s kB

v,
N ‘9

.-—f'

7,are not necessarlly 1ncurred eaéiy 1n the pro;ect ° h h'{"’
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;T?-} i It is also 1mportant to note that labor costs remalned

'_} ol . 4_6

f 1at1ve1y constant rn the tr1al operatlon and demonstratlor
f’ 7 1 . '_

'/uphasgs, despite a 50 percent drop 1n output between the two

" phases (outputs are d1scqssed in more detall below).)

l\(

13 .o ,
/ The 1mpllcatlon 1s that labOr costs are not senSLtlve 5
A ~ “ :
Ui f@i;tﬂ decreases 1n demand.v Partlcularly 1n TALINET s- 1nst1tu-
’ : - {’ L f’“—ﬁ 3 R

?V tloﬁal_contextb(l em, unlverslty and government}, it is

~

dlfflCult to adjust 1abor 1nputs downward to mee dec11ning

,"1‘ 4

\)demand for serv1ces. Thls says Fothlng, however, about the

s re1atlonsh1p between 1aﬁor requlreménts and output as-demand

1ncreasesg o {' {' . f. ’”! "~- ﬂ;_ . -

,‘,,t - : R i " .

~

- . . Lo -
- . -

. S#AJ' Flnally, the Iarge ‘share. that m1sce11an§pus costs

account for 1s an- 1mpdrtant characterlstlc of TALINET as
. « \ e . - e
.a demonstratlon. A 1arge portlon of these costs would not
Y K / ' a y

occur in an 1nst1tutlona11zed system. In part1cu1ar,

-

"'expenses for travel argbattrlbutable to tralnlng, 1nterv1ew-

=
. (

- 1nq, and evaluatlon act1v1t1es conducted as part of the-

»

‘ ﬂdemohstratlon.' Second, mlscellaneous costs assoc1ated w1th
* NOAA Were 1ncurred as part of an agreement between TALINET

lfV}‘and NOAA.- TALINET agreed to ass1st 1n payrng for eéulpment

L¥]

' coéts for the FLNPP in exchange “for trainlngf 11brary

»

resources, and a te1ecommunlcatlons tEchn1c1an ' Third, tu1-

)

tlon payments were incurred as part of the ‘educational com-
Oponentfof the.demonstratlon._ Thus,bln an- 1nst1tutlona11zed.
system, mlscellaneous costs would likely be only those e
. _ 5 _ ,

/ - . ) ‘;-' . | 'W‘..“'"' '2 ) ..1“0‘1.' .
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shown as "OthQ:”"in_EXhibit 5.0 L “F( - ( |

Additional Costs:f Demonstratlon projects often are

‘ fortunate in that ‘they attract devotees.who provide

xy 1nd1v1dual and 1nst1tutlonal~\&pport.' Durlng the 14
month perlod from 1nstallatlon and start-up through the -

'_ demonstratlon perlod TALINET recelved services in the

N

form of supportlng labor and tra}n;ng from NOAA and the

flve remote libraries. . Slmllarly, NOAA, the remote
llbrarles, and the lerary School each provided space to
the TADINET system. These contrlbutlons of labor and

_ space are 1temlzed in Exhlblth ' f _ o

somd-ofythese apparently‘ "donated" resources were
paid for, indlrectly, throuqh the” agreement with NOAX (//
'mehtioned in the previous-section. Payments to NOAA by
TALINET totalled $26,000. The‘estimated value of the
labor and space prov1ded by NOAA is only $13, 220. In
‘addition to th1s, however, is- the value obtained. by the
TALINET system 1n belng able to work at the NOAA library
and use .NOAA resources to flll 1nformatlon requests from \\
' the remote llbrarles. These resources are assumed to '
’-haye a rental" value equlvalent to the dlfference between o
the payments made to NOAA by TALINET and the est1mated
,.value of the labor and space provrded by NOAA This
‘amounts- to $12,780. o ' | 4 CY

B25
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Additional Labor ang’ SPace Costs

N

o o : e Volume -
Input E ‘ T gi Input
{ : . "‘3
Laborl ' Houre
NOAA-GRA staff Tralnlng - 320 ¢
NOAA Machine Operator "~ 1440 .
Five Site. Libraries N 7200
Total S . - '8960
 space2 . o sq. Ft.
NOAA ~ ' v 400
‘Five site lerarles 500
‘Library School 200
 fotal : | 1100
Y :
o/

.

1Estlmates of value calculated from wage

provided by the project dlrector.

° NOAA~GRA Staff Training $6.00/hr. or
NOAA Machine’ Operator $5.77/hr. or
Five Site Libraries. " $3.85/hr. or

. - Estimated

Value

Dollars
" wl1l,920
.8,300
27,692

37,912

)

'boliars .

Ty 3,000
1,000
- 1,000

5,000

5 f

and salary data

$12,480“per year
$12,000 per year
$ 8,000 per year

2Estimates of value ca1cu1ated from rental rates prov1ded

by project director:

NOAA $7.50 per sq. ft. per year
Five Site Libraries $2.00 per sq. ft. per year
 Library Sehool $5.00° per sq. ft. per year
% Y
'B26
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AdditionAl labor and space used, but not paid for,

has an estimated value of $29 692. When these additional
costs are considered baSic cost characteristics of  the.
TALINET system c¢hange somewhat True labor- costs are 57
percent higher than those actually incurred and space costs
are- 38 percent higher. This has the effect of slightly de-~-
creasing the ratio of total fixed costs to %ariable costs;
hodever, the proportion of.}abor requirements _to_require-
ments’for equipment, changes drasticaily. wWhere inputs of

_ labor and equipment‘were approximately.egual for costs

actually incurred during the demonstration (when the true
costs for the demonstration are consideged) the cost.of

labor is nearly twice that ofgequipment. Furthermore, when
, ' > L ] .

the costs of the final configuration of°the communications

system are considered (see section on "Technological Consid-A

erations"), the labor inputs exceed equipment requirements

¢

even more.
- .

Cost and Output: The cost of information can be combined

with the data on outputs in an effort’ to determine how o
AN Y

the levels of total costs and average costs respond to

2

'changes in the level of operations. -In doing so, it is
assumed that all costs were directly related to the trans-
action fulfillment part of the project. In addition, the

two types of transactions, information and. administrative,

are aggregated to develop a“singlg-measure of system output.

A v

oy

-
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The output levels and total and average costs for both , ',f~

incurred and estimated "true" costs are shown.in.

Exhibit 7% . " . -

A L VRN

It would appear from these data that-the average cost
per transaction increased slightly from the total operation
»

uphase to the. demonstration phase. ThiZ}Qgcurred even though
4

the level of system og¢put fell from 7 transactions to

4

. ﬁ"' . . . o ‘ .
. o 4
ST : S - R -
” f&b - For this ‘particular demonstration, examining average-
v ‘costs using the format we have chosen can yield some mis-
leading reSults. It cannot be concluded that as TALINET. .”/
proaches a fully operational phase, the average cost per"
'transaction will remain hlgh- . As tioned above, the
i//first year of the pro;ect included tes ing three systems.
Thgs, the average costs, as shown in Exhibit 7. _reflect the
costs of these three systems. An oper}f&onal system would'
use only one technology. A .

. . \ ’ . . ‘;X .
. : ' » . .
Technological Considerations: In Some ways, the costs of

the TALINET system are dependent on the choices made aboute
~ b

the specific technologies to#ke used. These choices are
the driving forces behind the equipment and communications
costs during the three periods.. These costs are itemized

® “in Exhibit 8. ‘ L | ‘ ' \

'BEB. - 1og. | \




OUTPUT O
N . y: N
' Total

o PHASE 7 if:  Informatlon ‘h.iAdminlstrati
, ll_'f. Transactlon ‘:g?Transactlons

o Transactiogs

”\v.‘% &

‘fngfiaijépéréti§n  ,:3,674-£f,f

' Demonstration’ - .:284 .

Csa

| PHASE o INCURRED cOSTS- ESTIMATED "TRUE" cos'rs
T : “w?";f'”TOtal Average_' ‘ Total ) Average

C$114

? Tfia1‘0PéIatioﬁw -§8°)345_H; $ibi¢m

 Demonstration. . $43,013 ' '$112

._t$52 909 ; ‘ii$138: 5:3;



| B .+ TALINET

)

e ' Equipment and Communications Cost Detail .

fjf‘ f,QWIP telefex ($40/month x 6 51tes X 8 months) $ l 920'dl"

q‘””dRAPIFAx telefax ($300/month x'6 sites x 7 months) f;$12 600
‘Slow Scan TV ($960/month x 6 51tes x 5 months) o .$28r800;f?

o Total _ﬁ”v~$43,3zdf"zf

. °

‘Communications,“f,' o e Cost /

Telephgﬁe Service and Long Distance

e
2 e

¢ - '.° . .crawD TOTAL $48,970.

It 1s’obv1ous from the table that the oicés made
regardlng the SpElelc technology to be used and the metho

of communlcatlons play an 1mportant roIe in the determlna-

tlon of the costs._ For example, the slow-scan TV system

- -represents 66 percent of the equlpment costs._ Durlng the

- ‘y ‘ course of~the trlal operatlon phase, the pro;ect staff
determlned that the slow—scan equlpment prov1ded no advan-
tages over the facslmlle equlpment, or -at least none. that |

S would justlfy the cost.~ As a result the slow-scan equlp-

mment was ellmlnated from the TALINET system.

SR T I S B R ST




1,."Had slow-scan TV not been part of the experlmentatlon of

z"“.’ 0 .

711th1s proéeot, equipment costs would have amounted to only |
w’f:$l4 520. ThlS clearly shows the effect substltutlon of jffﬁ
_;technology has on costs. In an operatlonal system, ‘the
;fcost would be even further reduced,vbecause only one tele-‘V'
,.yfacs1m11e system would be used. Thus, the aggregatev

‘technology costs 1ncurred durlng thlS demonstratlon proyect

'Ldo not prov;de an accur“ 1nd1cation of the costs llkely

to be lncurred by an operat onal system. g”];‘:;:u Q;”“*T

, An 1mportant aspect of the TALINET demonstratlon 1s the

[T

. examlnatlon of alternatlve telecommunlcatlons technologles

.;for llbrary resource sharlng. Uslng supplementary data and

’analyses prov1ded by the TALINET prOJect staff, a cost com-*3'

parlson of the two telefacslmlle systems used, Qw1p and

Lo

",Raplfax,'ls presented below..p

"The two facs1m11e systems prov1de f1ve d1fferent
: '

.modes for transmlttlng 1nformatlon.\ These modes and the

_ unit costs 1ncurred for document dellvery (1nclud1ng only

the technoldgy costs) are presented in Exhlblt 9 : Thesé’f’f

' costs are'based on average document length and the average .

-monthly volume of transactlons TALINET experlenced durlng
1ts flrst year of operatlon.; Documents §Veraged six pages o

‘;each, and an average of 137 transactlons were completed

. each nth.



. As can be seen from Exh1bit.9, . at this volume

"?,.of transactions" the Rapifax system operating in the R
‘high speed mode is the 1east expensive. The reason
Rapifax performs more efficiently than Qwip is that the B
variable costs of telephone 11nes are much 1ower for i
'Rapifax, given that TALINET must use 1ong distance
lines" For QWlp in- the six-minute mode, the cost per -
91x-page document for the telephOne 1ine 1s $20 97 as

~

compared to $2 47 for Rapifax (ngh Speed) transmission

to the same 1ocation.v However, the use of 1eased 1ines,f'”m

B

given sufficient demand for the serv1ce, wou1d 1the_7

Y

cost of communications a frxéd cost.'f'

~

 Exhibit 9
.- TALINET

’ . N ) s . .ﬂ. . v"' . ., . - . -' *
Unit Costs for Telefacsimile Document Delivery -

LN

"Teléfacsimilé'System - Mode e Cost/Transactions
Cowip . 4-minute mode w"f‘[,i. s17.81
"vaipf o G-minutevmode* S _ ' :$22.72,‘ ,
;l-Rapifax - j (ngh Speed) o ?i C $14.73

VBapifax .f‘ (Standard Speed) r":pfs' $16.25 fil
- Rapifax . (Fine Detail) S $17.77

' Based on an average of 137
~transactions per month, and
6 pages per transaction.

Dy
"o

g o) R
9o o




<.,-, ’ .,“ .; , o o .

The TALINET staff ‘also provided their estimates of

4

"ij , the break even volume and unit costs per transactions for '

the Qwip 1200 versus ‘the Rapifax 100 equipmenft. These P
S N B

are‘presented in Exhibit 10.”‘ \bnce again, these esti-;

mates inciyde only the costs of technology utilization.. .
Below the break even volume, shown in Exhibit 10, QWip

Will be;less expensive, and above the break even volume, S

Rapifax Wlll be 1ess expensive. At the unit cost shown**

L. ‘ "

;in the Exhibit, the systems are comparable from a cost :[vf*;
e :"?standPOint S 7“;v:_"lfgf L "ls.f..‘:if R R

Py ,.'.

As these data show, the TALINET prOJect found Rapifax dﬁ-ogl

-f}facsimile to be the most effective of the three technologies ?,v“

_-used in the demonstration.< But there remains the question :

T hof how cost. cogpetftive telecommunications systems are With “ry

-;.alternative document delivery methods.r In pafFicular, is- e
the Express Mail SerVice of the U S Post Office (24-hour

delivery) competitive With Rapifax° Once again, data were -

”

‘proVided by TALINET | o,

. ) , RS
_ The highest Express Mail rate to any of the sites for
a six-page document is- $7. 55., Note that this is approxi~f;
mately one-half of the $lZ 77 per transaction that TALINET
experienced on the aVerage during the course of the pro;ect.»
Exhlblt\ll shows the number of transactions required per |

month for Rapifax to compete on a cost baSis With Express

Mail SerVice. It is apparent from the Exhibit that the average




Rapa.fax sRapifax' Rapifax
ru Speed ‘ Standard Fine Deta11

B | T it ”7”'5Y it m°77‘ Uit
S IR 'I‘ransactions Cost Transactfions Cost Transactlons Cost
)WIP ?1-'.-minut‘é.f"frh0d€g S 10€ $1832 1-20, $17 99 137 $1777

R o i Sk
S Ce ’

zwxp 6~m1nuteﬂmode | '~;' ‘“ 324 01 $23 75 9 - 23,38
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i
-

. " 'monthly volume of transactions made by TALINET (137 per

ﬂ . -month) does not yet make it cost competitive with Expressk
- Mail Service where it exists (no service exists to Durango
i and Dodge City ) At $7. 55 per transaction there would

f.; have to be 207 transactiéns per mOnth for telefacsimile

-

v«\ » to be cost competitive. Moreover, since Express Mail offers
24-hour delivery directly to the.client instead of the f.'
ve_library,‘as in the case of TALINET, the time-saving advan-x
tages of telefacsimile for thls type of document delivery f

B

are also limited

Exhihit mo.

TALINET AR T AL

Monthly Breakeven Volume Per Six-Page Transaction -
v ‘Raplfax vs. Express Mail ; v

.fRapifax' ' Rapifax®

N . | o o \ -~ Raplfax
Sl o - High Speed = = standard Fine Deta11
. Mail o207 270 - . ‘340

A final p01nt to be made . concerns how the cost of
rtechnolo 'can be expected to grow w1th 1ncreased utlllza-

*tion._ From a technologlcal standp01nt the system is: not

? )

being fully utllized at the present volume of transactions-

-

ﬂgﬂa much greater volume can be transmitted for the same fixed

l

cost of equipmeht. Although th1s 1s not necessarlly true

" 1 1 D




-~
‘.
-l

'cost of the telephone line where lease lines are not u

P

for communications costs, we need not conclude that tele- ’

-phone costs will grow proporttﬁnately with the number of

transactions. Increased usage may make it m?re economic ‘
to use leased lines, WATS, or simiiar servic s. Also,'
documents are currently being transmitted du‘ing the daytime;.

when long distance telephone rates are highe t. Use of off-,

peak hours, made possible by machine-to-mac ine capability,_

can also yield reduced costs. This deliver mode might alsof

"eliminate the need for a separate telephone for telefacsimile,

s
assuming,usage,issnot sufficientlto Justify'leased@lines-

Potential for Economies of: Scale., As discugsed above, there;

5

-

are cost advantages for increaSing the uti ization of the

technology. The marginal technology cost ,for telefacsimilel

-..of each additional transaction beyond the initial ‘one. is. the~

|

'vThlS is true up Eé the pOint where the machine is being used'

100 percent of the time.. When the volume of transactions is
sufficient to justify leased lines, all technology costs are

fixed, and the- marginal technology cost is zero. Thus,

vﬁaverage costs are declining as the fixed cost is distributed

'among the transactions, and, in either case, cOst advantages

PR

- accrue by increaSing the scale of output.

‘In contrast, the potential for'deoﬂining,average labor
costs, as the number of'transactions.increaSes, is quite

-

a3 lis



,limited., The type of information services offered by the

TALINET system are very labor iq;ensive.» Total prbcessing ‘

time for requesta averaged 14 to 16 days, with delivery time

; f_‘ to the remote libraqy accounting for less than one day |
'TALINET offers three kinds\of research services°? literature /
searches, responses to reference questions, and interlibrary
loans. Although the cost of labor varies for each. kind of
service, each information request must be researched by at

least one member of the research staff 'There Lre no. shcnt

cuts and few opportunities to substitute technology for ”ihi

'labor in, completing the research tasks.r

D
N . - i . I3

ol o _ As researéﬁ staff members become more sKilled¥at filling-i
information requests, the project director has observed a ﬁ
modest reduction in the amount of time needed per request J
Moreover, these increases 1n productiVity are reached rathef

' quickly as research staff become familiar with the types of
requests that are made. At the same time, the project T

. director has observed that users of TALINET.have also grown
_more sophisticated in the types of questions they ask._ Thus,
the marginal labor costs of-completing information trans- |

: .actions areflikely.to remain relatively constant.

®

Although we do not have enough information to know
,precisely the relationship between costs and service 1evels,'
we - can expect that average total cost per transaction (as

opposed average cost for .equipment or labor only) Will

B37
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decline slowly, owing to. the economies ‘that can be reached
through increased use ‘of telecommuhications. However,-since
labor costs will dominate as system utilization increases, \
.the potential for achieving significant economies of scale

is expected to be 1imited : f" . .‘ﬁ. E ‘;"

» Ll

1.3 DEAF COMMUNITY CENTER : )
COmputer-Assisted‘Télecommunications for ‘the Deaf

The Deaf Community;Center tDCC) of the'R man Catholic"'/

14

' &
- Archdiocese of Boston is demonstrating the usefulneus of an

'\‘electronic message system for the deaf. The sysﬂ!b allows

LY

deaf and hearing participants to store, forward and Ly,
‘<: ) retrieve messages and to access special information services
through a computer. Currently, deaf persons must rely on

\\;, ' the: te1etype as a substitute for the telephone. To "use.
o

the telephone, both parties must siﬁhltaneously be
connected. The. computer-assisted te1ecommun1cations of an
electronic message service can prOVide this "synchronous"

communicatlon, but 1t also offers a number of other advantages

e All messages can be centrally stored so that
the person receiv1ng the message does not
,have to be on the network when:' the message
is sent, i.e.,’ communication can be - - -

5 . "asychronous”

~

- e A message can be sent to one or aéy number of ®
persons on the network 51mu1taneously.




\ ¢ O Any individual can access a variety of infor- \

e mation services at any time, such as on~line
, . — news, weather, sports, special anﬁo ncements
w ‘for the deaf community, or programu n health,

‘ consumer a!tairl, eta,

' , . @ Given the impending ubiquity o!Lremote compu=-
ter terminals, computer-assisted telec
.cation offers the potential for greatly\in-
creased interaction with the leasing qommunity.

(Teletype communication occurs ‘almost exclu- ~—
sively among deaf persons and: has an. isol ting .

effact.)

than the teletype and are particularly useful for members

of the deaf community who cannot’ use ‘the telephone.- A

' In its first year, the DCC focused primarily on the|q,

question of whether deaf persons would actually use computer

terminals to communicate, using computer terminals being

. somewhat more complicated than using a teletype. DCC has&

\ .successfully implemented a demonstration network that
includes 34 families, five public proViders of information,,
four agencies serving the deaf, five schools for the deaf,
and two deaf clubs. Userskhave_been trained on the system,

. and they now use it regularly to‘obtain'and exchan&e;

. information.

Project Costs: The first year costs for the DCC project,
as provided by the project staff, are presented in'Exhibit
12. The costs shown cover thedinstallation andvstart-up, trial .

1

" operation, and demonstration phases. The project was not

- ,’
. LB
y e

siistitutionalized in its first year.




_As can be eeen from the Exhiblt, the three-nonth
]. inatallation and start-up phase was the moat costly, totallinq
. $72,900, or 53 percent, of the firat year costs'’. Although
_the trial operation phaao was also three montha long, 1tl |
costa totalled only $23 336 or 17 percent of ‘the total.
Finally, the demonatration phase, which lasted the remaining \
8ix months of the first year, required expenditurea amounting

-

to $42,059, or 30 percent of the total costs. °

When differences in the langths of the project phaeea
are taken into account, a distinct downward trend in costs
chomes visible. Average monthly costs in the installation
phase,were $24,300. Costs declined coneiderably in the
trial operation phase to $7,780 per month. Monthly costs
continued to decline'zhrough the demonetration phase.

- ‘In that.phase, coets per month averaged SJ,OIO;,

[ : »
\ .

Costs may also be viewed by- type of expenditure.
As Exhibit 12 shows, equipment was the most costly item. in
the’ project s first year, accounting for $50,223, or 36

percent of the total.. The second most costly category was N

communications and computer‘Services, which'amounted to
$37,422; or 27 percent of total costs.a Labor charged to
the project accounted for 23”percent_of theacoste,'or
A$31,474. -It:should be noted, however, that.labor costs for
‘operating and maintaining the computer system are'iﬁcluded

)

b
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o | . B4




- Lmben o

3 (.‘ont Sunmary o e ._
v Dea¢ Caop Contar | ' '
¢ Computer'Mded TeTacomn '£¥b TelaconnunicatTon for the ngn I
o Installation ‘Tl | - Inatitution=
- Mme and atart-up Operation " Domonstration  allzation Total
t 'Cost Perlods (3 monthe) (3 ponths) (6 nonthe) |
Catogories J
. d ! ' v
| | N ' [ .
' 3, Equipment | 130,223 . - - 30,221
m' i ' ‘ | . ' ' o ' ‘ \X’ '
2. Comunications and AN 10,26 17,69 - nan
' computer service . |
w ' i
» : - 7
3. Space ' | 0 900 1,800 3,600
O ubor SN %06 1636 e 3%
I ' ’ o ! ' ! ' ’ '
8 Progl’ramming/ | o e 534 .- 34
software o | | 4 '
6. Miscellaneous COSML e s, e san
10TAL RERECIC B R 1 B 138,295

*Some programming and software costs could not be disaggreqated from computer services.

.Ecm S AR




ff'}ln computer serV1ces because these servicés were 1eased ,Wf

,._;?Mlscellaneous costs were aPPrOXLmately-ll perceﬁi of fﬂ~7

.Qfserv1ces.':“"““”'

Several other observatlons about pro:ect costs areﬁf'
Vworth notxng. “Flrst, all of the equlpment costs:w:re :
‘eglncurred in Ehe start-up phase.} Thls was a dlrect |

: result of the project staff's deolslon to purchase';~-"“

.:-‘rather than lease the equlpment.; It also exp1a1ns

_'why costs were so hlgh for the 1n1t1a1 phase. Equlpment

"costs represent 69 pengent of costs 1ncurred durlng

v o F

h';the start-up phase.' As dlscussed above, average monthly

”;costs decllned through the three phases., The dramatrc <

,'decllne betweenvthe start-up and tr1a1 operat1on phases_hf'
‘Vﬁls attrlbutable almosE entlrely to equlpment costs..

The 1ess v151b1e,\but Stlll 51gan1cant, decllne in
'average monthly costs between the 1atter two phasesca

./. : ~

‘”,,15 partly the result of reductlons 1n computer serv1ce

..""‘\r., .’ ,» o B42 Vo R L. ] . -

"fiﬁlzfiim



E”;experimentatidn with leaSing less

;;‘_the first year. The intensity of labor requirementsﬂd:

1'costs.~ Computer serVice"costs declined from $3‘432vper‘h _

i'f,month in the trial operation phase to $2 948 per month in thef

,demonstration phase.- As explained below in the section on h ;
'S“Technological ConSiderations"f'th s decrease resulted from.

gé%mputer capacity for theii;

7network. Finally, it is interesting to note that average_ef;%

’3monthly labor costs remained relatively constant throughout

';did not vary greatly even-though use patterns changed in eacha

-

J{of the phases.‘.e;*“

‘ Additional Costs. There are several areas where costs

]incurred by DCC do not reflect the full value of the resources
used. Because ‘the proJect director is a memher of the clergy,
i“hlS salary does not reflect the salary that the director s |
fpoSition would normally receive.v For the first year,}the DCC .
project director was paid $2 500 A director of'a project of
this level of sophistication would normally earn a salary of
at least $20 000, Secondly, according to the proJect

staff, there was some instruction proVided to users by DCC

te . o "




-,.|$4 800 in: total.f'

in addltlonal cost may bebzttrlbutable to the project. How—’
ever, 1t should al# be ‘n

‘were lncurred by the users slnce they generally already had 5

'”telephone serv1ce fOr other reasons.‘

Thlrd, some equlpment was donated for use 1n the project‘

ijfElght Model 33 teleprinters were proV1ded by Bolt, Beranek and

_Newman, Inc.:(BBN), the company prov1d1ng computer serv1ces
"DCC, at: no cost to the progect._ Accordlng to the project

fdlrector, these unlts have an estlmated value of $600 each, or:

°Verall thenr aPPrOleately $23 550 ($17 500 for the 'f

dlrector, $l 250 for tralnlng, and $4 800 for donated equlpment)f

d ‘that no telephone communlcatlons

costs are charged to the project elther.; Communmcatlons costs,

[Re
-

When{thesefadditional,costs are added to the cests shown in

'»'Eghibi#»lszfthe'baSié;bOStjéharaCteristiCs of the deﬁonstratio;




. 1_" ' : i

"change., Total project cos s'for the flrst year amount to S

$l6l 845 an 1ncre se of: 1 r'costs total

$50 224, and as[a percentwofftotalfcost, increase' from

23 percent to 31 percent;igEqulpment costs total $55 023.:

However, as a percent of total cos“ffor the first year,,‘ﬁgif

"Costlandfbutputlv Based on data prov1ded by DCC, the

,average cost per message for the network was calculated for ij
’ each proJect phase.1 Aver,geﬁcosts are shown by phaseiin“gl ‘

Exhlblt 13 along w1th“data on total usage and total costsga.,

The DCC usage data arewrstlmates based on average usefo?v?*"

selected perlods of each phase.,u4/ Addltlonal costsil?,}

L

dlscussed 1n the preV1ous section could not be dlsaggregated’;

\.

by phase so- that estlmates of total and average true costs

are not presented 1n Exhlblt l3.~~» f

Durlng the start-up phase, an estlmated total of 5758

messages were exchanged., That volume 1ncreased to 9 100

"messages 1n the tr1a1 operatlon phase, and to 18 186 messages

L 1n the demonstratlon phase.v.

//.

_ﬁf"Also, because the tlme perlods applleg to usage, data
_.provided by DCC did not- completely correspond to the
: - periods DCC used to- present cost data; additional -
¥ adjustments were made in’ the - ‘usage data so that direct
comparisons could be made. : The adjustments affected
‘only the estlmate for the demonstratlon phase.'“
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. Wmldemonstration”pfase averag {costs declined once again ..... to

'~.1ncreased _ Average computer costs per message:

With each phase the costs per message dropped._ The N

”queinitial high average cost per message of $12 66 is the

fghresult of | the large equipment outlays for the network during

'3the start-up phase.u In the trial dperation phase. average

'costs incurred per message were much less ($2 56) In the :';L

'w.sz 31 per message,oa decrease of approximately lO percent. r

It is also useful to look separately at average

'f.b. . "-."

' »costs for computer serv1ces as the volume of usage

Y

'declined from $l 64 in the start-up phase, when usage was

relatively low, to $0 97 in the demonstration phase whenr‘

~

usage was relatively high.‘ Between the trial operation and

\

gdemonstration phases, average costs dropped $0 16. Note

;that the decline 1n average computer costs accounts for -

nearly two—thlrds of the $0 25 reduction in. average total
¢

. _cost per message between these two phases shown dn- Exhibit l3

&N "!v.

| The declining average costs indlcate the presence of

_scale economies 1n the network however, for two reasons, the ‘

.
. . "{{bé
data presented in Exhibitsvl2 and 13 ‘may. ﬁot prOVlde an
,b o '

'accurate picture of SLZe of the economies that can be real-.,

~

“1zed.. First,-the computer serv1ces are leased at a fixed
.rate so that they are not very sen51tive to 1ncreased
ychanges in. the volume of usages. Secondly, the progect staff

"had xo experiment w1th the amount of computer capacity the‘u




ht its present size. During the demon—'

o network requires/

~“xtstration phage,,computer capacity (and costs) were halved

- to determine whether the network could function well at
';ya lower cost.; System overcrowding resulted ana computer'
tcapacity was later increased.' The experimentation resulted_
' _in reducing computer costs, but it also reduced the qualityg¢fﬁ
of service available to users. Nevertheless,-the decliningffff
’average costspsquest that there ‘are cost advantages toﬂ',':

"increasing usage of the network

: J, L o '.."'? g R : '

o : /

s Technological/Considerations.- The DCC pro;ect costs out— ;j"

'lined in Exhibit 12 show that technology costs dominated the
'yexpenditures. Equipment and computer services costs accounted

'"for 63 peréent of total pro;ect costs.y It is appropriate then‘
. / :
as’ in the/preVious progect cost analyses to address two. issu

Are there othen technologies (other than ' . k;/

/computer-based) ‘that can. proVide Similar v ,'r-’/ff
‘*“jzservices ‘more- cost-effectively’ A}**wvv G s

o If there are no close substitutes for such., : [
/ computer-based systéms, is the system used .. /.
/ by DCC._the most appropriate one? That is, Y

/ are project costs sensitive to. changes in N

/ [_the configuration of the bce network? . )

In examining the latter issue it is necessary to separately
‘discuss the DCC system as a demonstration and as a posﬁible )
J ‘

o fully operational and institutionalized system. These issues"

:are discussed in sequence below..f".; 7.;7' _: _;,/_‘




v f‘,' o "
There are no effective substitute technologies for the
type of services offered through the . DCC concept. ‘The -

| ‘electronic message system, with its asynchronous cOmmuni-

‘~ - cation, is essentially a new service. It allows messeges

| to be exchanged between one or more persons 80 rapidly
~that. mail cannot compete with it. It allows, but does

;fa_ snot require, that the sender and receiver of the message
be on the system simultaneously 80 that it substitutes
for, and enhances, existing teletype service currently

}used by the deaf.. These features,;in combination with
additional information services (such as health care, social

'serVice and consumer information, on—line news sports and -

, weather, or announcements important to the deaf community), -

A

make the computer-aSSisted telecommunications concept an

a

extremely powerful ‘means. of information dissemination and
_ exchange for the hearing impaired. The power of the concept
o lies in the convenient access to a Wlde variety of informa-

' tion sources that a computer-based system prOVides.-‘Individ-

1

eaSily obtained-through one deVice - the remote terminal.

- -

] S -

Assuming that there are no close. substitutes for
computer-aSSisted telecommunications for the deaf what are

the technological cost characteristics of the DCC network and

how;would alternate configurations affect pfogect costs’

s

&~




| Infdoyelopingﬁits system, Dcc‘had,to‘acguirot

qof'computsr tarminals for remote accass: L

e computer capacity for processing and "‘g RS
"storage of messages ‘and information;

X software for inputting, processing and
outputting messages; and .

;Wo"'communications for dial-up access to the R
’ computer. Lo s

« ) ' " v"}.‘ . oo . ) ' B
L —

- In constructing its network, DCC was guided more by
the need to demonstrate the usefulness of the concept of
_ computer-assisted telecommunications than to explora the'tt{}

technology cost considerations for a fully operational

system. Thus, DCC sought to build a workable system at a
" reasonable cost«for demonstration purposes.- o The costs |
- of this system do not necessarily reflect thewlowest possz-'b

' ble cost for an operational network of this 51ze.

The demonstration is being conducted u51ngva commer;
,,cial time-sharing serv1ce prov1ded by Bolt, Beranek and
Newman, Inc. The software package, HERMES," was already
available through BBN, but some customizlng was necessary.
to meet the needs of deaf users. The remaining equipment
" acquisition 1ncluded ‘the. purchase of 45 teleprinters w1th'

1ntegrated modems (Teletype Corporation, Model 43) for a

total cost of $49 500.- Originally, the terminals were -to

', be leased, but when DCC was given the opportunity to pur-

g

' ’.ichase ¢hem at the reduced government rate ($l 100 each '
: , : _ iw?




*
L]

. versue'$l'600*£or comme}ical purchauen)é the ;ﬁfch;.. of‘
‘ terminala became more economic, ass nq_at'least a two-
year lifetime for the demonltrationEthllo,eix acouetic
couplers were rebuilt for use with the le;s sophisticated
‘Model 33 telepg/ntere that were donated to the project.
~Total eguipment costs- 'were $50 223, Telephone communica-"‘
>

tiOns lines neceeeary for transmitting data were provided

at the expense of each of the ueers.

There are a variety of computer terminals and commer- -
*cial computer services available.‘ In selecting the appro-
‘priate terminals DCC ‘had to balance cost with ease of :
,interfacing with computer services, the ability of the : ; ot
supplier to meet early delivery:schedule3~and provide main-
tenance services, and the presence of a- moni tor light for ‘
detecting computer carrier frequency. Few vendors . could

*Fprov1de terminals on short notice and fewer had the monitor

light that deaf persons need. DCC. also had to choose
between the use of CRT screens and hard copy printers.
'Hard copy printers were chosen because deaf persons are
‘accustomed to them from the TTYS they currently use. How- ~LE;‘
.ever, the progect director believes that CRTs are much more h
useful for composing and" editing messages. They. are also .
lless»éxpensive and canrbe'purchased for half the cost ($5°°. de

" to $600), of the printers currently being used. According to

- the pro:ect director, the use of CRT's w1ll be more fully

BSL . . .
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M L ’
. ’

oxplored in the demonstration's second year. ,

-DCC allo had to aoquire computor nervicel and eleo-

tronic mollage‘lervioe software. The choice of a‘vendor

was not balod on least cost criteria. Rather, thoflorvice;‘

of BBN were purchased because of that firm's intqreat‘in
telecommunications for the deaf and their commitment to the

project. -

N
ot

)

Costs for using BBN'a'computer services totalled‘
. $34,992 for the first-Year. Depending on theftee structure,

computer  costs may b‘L:onsidered either fixed or variable

costs., DCC's arrangehent with BBN is to pay a fixed monthly,;

‘)
fee for guaranteed access to a set portion or number of

"shares" of BBN's computer capacity. DCC paid $344 per
share'percmonth. Alternatively, DCC could be charged separ-'

ately for its variable consumption of connect time, pro-'

14

cessing time and utilization of storage oapacity.nghe

leased shares agreement, however, also. provides ﬁhe DCC .

—t—s

network with a ”windfall" during off-peak usage. The network
- gains additional computer capacity at no extra cost during

those periods when theé computer is not‘fu11y utilized. This

b S

As of particular importance‘ because. the DCC network usage

occurs primarily during off—peak periods»for the BBN system,

4

. So that the ne twork receives substantial;Windfall. .Thev

iy

effort of this windfall arrangement is to provide DCC network

’ . ) .
users with improved service by reducing the response time in

. ‘4:,; ~
. »—-F_F. .

' .- Bs2.




interacting with the computer; and, because of the wind-
f&ll benefits, it is 1001 axpenaive than being charged
ldparatolx"by BBN for connect and processing éimo.

DCC has oxporimontod with determining the minimum
numbex of shares it needs to provido adequate sexvice in
order to keaep cpmputor.colfl to aLiﬁnimum.»_Initialiy;.ton
shares were used, providing.lublgantial capacity and wind-.

fall. (The amount of windfall available to a user is deter-.

mined partl?lby the numpor;oqu s loalod ) Computer costs

were reduced when tﬁo numbey 6:7 arcs was reduced to fivs.
. but network crowding occurred a tho numbar of computor

shares was raised to its‘current 1evel of eight. )

Thus; wnile cost considerations wvere taken into account
in constructingithe DCC'network, factors relating'to the
uniqueness of.the project asoa demonstration also influenced.
the'system configuration. The project staff chose hard copy
printers over less expensive CRTs, assumincpthat fhey would
be more readily accepted by deaf: persons. That assumption
needs to be tested. Also, the selection of a computer ser-
vices supplier (including software and hardware) was strongly*

- b
influenced by one vendor s expressed intérest in’ telecommuni-

.

. catlons for the deaf ‘Other electronlc message services may

» .

B53
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-

hnve baen lelesexpenliﬁei' -2/ 1n short, while DCC has

developed a network that pemitl the demonetntion of the
_conputer~eeeilted teiecoMMunicetionl .concept for the dee!.
the coats of luoh 4 system can he reduced by eubetitutinq

other existing technologies.

T, . L . ... ‘ .
' The foregoing discussion focusedvonly on the demon-

stration network, which operates with about 50 termirials.

The configuration currently used would not be cost-affac-

~tive in a larger operetional'context} ‘For the purposes of

fthil discussion, a ”lerger operetional'context" ie taken

to mean a network with 400 users using aveilable technology.
.Although examining alternetive confiquretione in deteil is
beyond the acope of this analysis, severai maior ractors

distinguishing the demonstretion syetem !rom a potentiel

; operational system can be pbinted out here:

' e The use of commercial time- sharing services
' will be more expensive than a dediceted com-
puter utility. '

e An Operational ‘system would have to consider -
: the incorporation of the existing TTY network."

e The selection of terminals would have to con-

sider the cost-effectiveness of "dumb" versus
"intelligent" terminals

"The use Of commercial time-shering,services currently

5/ For a more detailed overview of available services,
see Kas Kalba, et. al., Electronic Message Systems,
The Technological, Market and Regqulatory Prospects, -
-submitted to the Federal Communication Comﬁission,
(Cambridge. Kalba Bowen Associates, Inc.) 1978.
As the ‘report shows, it is difficult to compare the
costs of different systems, because each has a
unique pricing structure.

o . ‘v 1 v 130
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A fective;lg"

"lA‘duct a detalled deslgn'andmcost analysls for_a large Scale:hmd

“ ;7system;tlIn plannl g. th 1r‘demonstratlon SRI examlned‘the*‘hif

B . S - '-"*'
relatlve costs of us1ng commerclal t1me sharlng serv1ces

.\.

—'versus the outrlght purchase;of a. computer dedlcated to

vn-the network._ Accordlng to prellmlnary calculatlons made ,>,7;5“v

by 'SRI in plannlng 1ts demonstratlon, a dedlcated mlnl-gf:"'l°'f”

."""aQA ."""

iconputer is’ much more cost-effectlve for a network w1th asfggfffJ

T . . .\.',

few as . 400 to 500 users than are tlme-shared SeIVlCeS.L‘Ei

For example, assumlng a (very low) charge of $l pe fconnect

{ ;'hour and an average of 5 hours per week per use

m.connect t1me cost per year of operatlon would amount to

f~$1z7 092, accordang to SRI Thls flgure does not 1nclude f':;":;
f:i processlng and storage costs., Slmllarly, assumlng an e
average of 20 seconds of CPU usage Per connect hour, SRI con-:'l”
‘servatlyely estlmates that approxlmately 14 hours of CPU o ’
'itlme would be consumed per week Accordlng to SRI, at typlcalg‘:
'drates for CPU'tlme (e g;, $400 per hour), th1s translates to

" an estlmate of over $291 000_¥or t1me shared processlng costs.' .
' In comsanison, SRI est1mates that the same serv1ces
codth

be prov1ded by purchasing a ded1cated mlnl-computer

4 -~

- M .- - o
: . .
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fflnvestment.: The 1ntegrat1on of the TTY system 1nto a::f

A

'W]computer based system would be an essentlal component of

]'any large scale network The SRI demonstratlo_lls also

’focuslng onwthls problem.i The ex;stlng TTY network employs

. ,r ,_.-7.

fthe 5 level Baudot_character code wh1ch 1s 1ncompat1ble

",awlth the standard 8 level Amerlcan Standard Code for Infor- B

i)

11matlon Interchange (ASCII) SRI 1s developlng the necessary~

"blnterface so that new, faster termlnals and TTYs w111 be

&
v

iable to communlcate.,

P ) . . I ,
e - : o
..

' A thlrd, and related 1ssueﬁ\3s the selectlon of term_fr<

j1nals. Currently, DCC 1s u51ng so-cailed "dumb termlnals,ff‘.

AR o . . . REPES

6/-,All cost 1nformat1on was- prov1ded through personal
' coMmunication with personnel at SRI International,
: Telecommunlcatlons Sclencqs Center. These estlmates
‘were made only" for prellmlnary plannlng purposes
of SRI‘and do notrrepresent actual costs for an -
: operating system."' L -

..\




V?awhlch have no 1nterna1 capablllty for storlng and pro-”}

| »";'_cessz.ng information ‘Thus, a11 network users must be-4~»

increa51ng the

ﬂjconstantly on{-llne Wlth the °°mputer"7

\..

" 'P’otenfiai for systen ~~56.fi9é stion:

'tData prov1ded by the fé?ti
: DCC prOJect show that 1n an averaée 12-m1nute se551on,‘m
ﬁover one-half of the time lS spent comp051ng,3ed1t1ng yiu
and readlng msssages. The use of 1nte111gent termlnals:fﬁ;
,wou1d permlt much of thls act1V1ty to be conducted off-
jprﬁllne, reduclng operatlng costs and potent1a11y 1ncrea51ng

fthe number of ‘use: that could be accommodated by the

‘computer.y There a e some 1nte111gent term1na1s w1thou +
.hard copy prlnters avallable for the same cost ($1 100)

ufas the dumb termlnals currently be1ng used.»_

0

I

A11 of thlS dlscusslon is based on currently avallable‘
'.technology, but all facets of computer technology are '_ ':@ﬂ;;gfi
.rap1d1y changlng.' Indeed, it has been pred1cted that costs Lo
of hardware and computer loglc w111 decrease by a factor‘f"

@

of ten every f1ve years in the next decade, and that soft-' SO
ware and communlcations‘costs w111 decrease by a facto; of |
bteﬁ‘ln the next dEcade._——/ In addltlon, therefore, the cost
reductlons achleved by Operatlng a 1arger network using

current technology, technologlcal advances can be expected

k4

27 Stefferud, E., "Economics of Metwork Dellvery of
Compggeg45erv1ces", Computer NetWorks, June, 1976, ST
" PP. . . _ | _ _ o
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“fPotentlal for’Economles of Scale-fﬁIt would"appear from

‘the data presentedfln“theusectiOn_on'"Costs and Output" L

f“and from the discu551on of;technologlcal con51derat1ons

va--that the potentlal for economles of scale 1s relat1Ve1y

N hlgh. As the system gnows 1n number of users

.the cost of adding an addltlonal user or sendlng an- addl-'sfu

:tlonal message through the network w111 decllne substan-”‘"*

7‘t1ally., A brlef examfnatlon of the maJor components of

':the system 1llustrates where those economles are likely

A computer-a551sted telecommunlcatlons network forif'

the deaf can be thought of, overall, as con51st1ng of

)
R [

five components" “[~ ‘-11;.;

o - . ‘ .

e ‘Term1nals~
T RS g
e Communications -
® Computer services.
) Software

ov;Labor*‘ - R ‘“h B i‘h\\

i o . S . . X RS

8/ This dlSCUSSlon pertalns only: to cost reduc-

. tions achieved by increases in the scale of the
network. It should not be confused with cost reduc-~
tions expected from ‘technological. advances mentioned.

: earller, these w1ll occur 1ndependent of the network.

I
’.
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oHowever, some economles’can bepachleved 1n a'networkhthat

'_forwarded from one c1ty to anotherfcan be'accumulated and

stent in. batch and at a t1me that 1s most economlcal.__ikif;f

‘-1s u51ng thlS approach 1n 1t§ demonstratlon to forward

-

Fmessages between Washlngton, D C.iand the San Franclsco

: Bay Area,‘or Boston.f

nTerminals for‘therbCC projectfwere phrchased'in bulk

and the1r costs were covered as part of the demonstratlon.

In an operatlonal system, termlnals would be purchased or
POR

leased one at a t1me by 1nd1v1duals. Although the potentlal
" market in the deaf communlty for modern termlnals may be

substantlal 1t 1s only a small share cf the overall termlnal

'market, Demand for term1nals from the deaf communlty alone:'

To

ERI

Aruitoxt provided by Eic:



e.galned from the computer?ﬁhl

’scomponeﬁf;yVAsfaiséuésed earller, the network does not

phave to be very larg‘:to make the purchase of a dedlcated

‘,mlnl-computer more economic than buylng commerc1al computerfij

s‘serV1ces The marglnal_costﬁof computer‘tlme, for any

.NA.;“

e . a

'addltlonal user,ls zero,rup to the polnt,that the m1n1-'

‘ejcomputer 1s used to capaC1ty.‘ Beyond that, accordlng to

‘BBN, 1t 1s pos51ble to develop a larger system lncrementally,‘y
'u'where the cost of addlng capaClty to the system 1s qulte |
| small and Justlflable 1n terms of 1ncremental use./'h. ’

4 . i

The software component 1s generally a one-tlme expenseb
for a system that 1s owned by an organlzatlon operatlng
rthe network ' Its development costs are flxed S0 that the
marglnal cost of sendlng each message beyond the flrst one

ls Aro. Thus, 1t lS advantageous to 1ncrease usage as

much as. poss1ble to cover the cost of the software component.fl

L

The flfth system component 1s labor. ThlS 1ncludes

'functlons such as system admlnlstratlon, computer malntenance,




”7:¥hand maintenance will ot‘grOW.ln,direc PrOPorti°n t°

fincreases/in the numbe"hof use‘s, or:thevvolume’of use,

‘f,so that some scale economies inplabor Willuresult., The

~training[function isnrelatively labor intensive, although

L 1arge géoup training:hechniques.

: tion of deaf users" Thus, there are some cost advantages }({,f

"bsome economies are achievable*through the development of

,DCC“will experiment this f*

/ ;
year With the use of a 1arge screen Video beam for instruc-

I"

cfhere a1so for increasing the size of the network.-vn'”

X I
1_costs. For example, if one assumes that the dedicated

/

/v‘

__/ It appears that there are scale economies to be .

";realized in developing a 1arge system.\ Marginal costs -

'decline for the computer software and labor components of Z;'ff

'"\the system._ The communications and terminal components

offer little, if any, cost improvements by increasing the

/ :
/number of users. However, the magnitude of the ec0nomies

is uncertain, 1arge1y because of the influence of terminal _”,ﬂ

b \,‘. -

- computer component costs approximately $110j000 (as SRI did w

o

"ih planning its demonstration), and the cost of a modem

'terminal is $1 lOO (as it was, for DCC), then for a sys&em

.of 1 000 users in a metropolitan area,_the terminal costs;

-\ Lo PR
b . L

dominate the system costs.”"*




.:f?.Penns van amStatevUn‘vers-ty Cont nu ngg u ation
'?;]CaEIe Televisioaaﬁ’twork R A R

"ngWErnersville State;Hospltal InteractlveYCable intéfccﬁ:”Tﬁ
' =nection and the Pennsylvanla State Universrty Contlnuing

: Education Cable Telev1slon Network (PENNARAMA)’.f

}z\-k”prOJectS made less progress in the1r flrs% year than ‘
"TALINET, CenTex or the Deaf Community CenFer, and none y;"7j;

ﬂ_progressed to the demonstration phase., Thus,,the cost data’kg

'ﬂfprovided Was not suff1c1ent to conduct detalled cost |
analyses. However, there are several 1ssues relatlng to ;fﬁkf
‘the deslgn of demonstratlon projects that‘haveysurfaced ‘
from reV1ew1ng the avallable 1nformat1on on the projects.“vf'

‘Speclflcally, the three projects are assoclated and

1ntegrated w1th other systems, 1nst1t£tlons and fundlng

sources to a greater degree than TALINET/ CenTeX and the

I

TkDCC.; These organlzatlonal arrangements make the task of
lsolatlng and evaluatlng the costs attrrbutable to the %'

jddemonstratlon very dlfflcult.c ﬁefore turnrng to deslgn.
.1ssues, a brlef descrlptlon of each pfojEct and its ?

'reported costs for the f1rst 18 months of operatlon is.

fapproprlate.,




;@ regional radio/telephonezsystem‘ n‘

The Western Alabama, MS is an attempt to establish

'gseven county area

“;to simultaneous Y. transmit v0ice and biomedical data from,5‘

’ﬂrempte emergency sites to local and regional medical

,staff The system links emergency medical technicians

- o

'in traumatic injury Situations With local community

&hospitals and a regionalfhospital The purpose of the

ipro;ect is to prov1de.rural:populations with medical

ﬂj;expertise and serVices that are currently available in-

3
)

_metropolitan areas..‘””*

In the first 18 months of the proyect the system .

Ty was installed and testing was begun in the seven county "Kg”

1]

-months.i Equipment, including(radio/telephone switching

region._ DHEW/OTP prOVided funds necessary to purchase
equipment for four counties._ These costs, provided by the
pro:ect director, are shown in the*first column of Exhibit l4

As shown in the table, the Western;Alabama EMS pro;ect appears‘VL

primarily under equipment purchas_jduring the first l8

o




| stations,_vehicular repeatera and field consoles, was
JG.Purchased for a cost of $ll7 308 This represents 93

'percent of the first costs. The only other major expense'

- was 1abor ($8 140), and expenditures for equipment

.installation ‘o However, these costs reflect only about
"one-third of the total project costs.: The project
director estimates that costs have been apprpximately
$350 000 during that first ‘time period. Additional
'vfunds were provided by the Emergency Medical Services
bffice of DHEW- and the Governor s Office for training
of paramedics and the purchase of equipment for three
'other counties in the reqiontp ?articipating hospitals
“have also contributed by making improvements in their
communications facilities, a1though the progect director
was not aware of the cost of these improvements. 74

;Data on tota1 costs for the regional system were not

available at the time of this cost analysis.

9/

These costs are not included in the $350 000

estimate mentioned above.
']
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EMS

Weatern Alabama

Lo “1715715“
e

' :

Equipmehth‘ $117}30&f¥

Communications and =~
-Computer Services r ‘ 340

space . v g

Lébor ,'

Programming/
Software

M;Sgel}aneous

ekt

\

o -:1*/'1%/‘7.5'} i

S 7,000

PENNARAMA Wernersville

QHState_Hoagital'

'i1215/7a-

6/30/79 6/25/19

m ’

$ 4,700 X IR

" L3

: soo]”
0 . 4
35,135

1,560,

i]ToTAL o

125,838 .

"67;313 r 108,680

' *$27 000 of this total was incurred during the trial operatlon ‘phase for

servxce on communlcations.“

— t
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| PENNARAMA | | . ’

| The PENNARAMA demonltration focuses on expanding the

eduoational cable tele;ilion service provided by the Uni-

versity'to'the Scrahton/Wilkeu-Barre'area to a statewide

service by interconnecting exieting other local cable

systens. The original propoeal was to provide intercon-

nection using Inetruotional Televiaion Fixed Service trans-

-mitters, but technical and legal oomplicatione prohibited

, that approach from- being implemented. Instead, efforts,
ave been made to provide interconnection using CARS, a
crowave service assigned to the cable industry. In.order

/ or agy networking to be completed, local cable operators

m st reach agreement on financial and organizational

c mmitments.' In the project s first year operators have
- b en unable to reach an agreement so that interconnection
| ha not yet been achieved Other project objectiVEs are
. jt aggregate program supply through collaborative arrange—
‘.f ents w1th ~other prov1ders and to ‘promote utilization of
services.- Because PENNARAMA has been unable  to expand
" .its audience beyond.the existing local audience, there
has been‘little progrees in accomplishing'these,objectives.
as Well. | . | | |

As shown in Exhibit 14, costs for the first 18 months

-
o

of the P§NNARAMA expansion pro;ect were predominantly

f-labor costs for efforts in organizing theustatew1de net-
. . . . \_\ L. -
S .

o L

.5646‘.» " 148 "




‘

work and obtainincyproqramminc from other providers.

Total project costs were $67,318 o! ‘which §55,118, or 82
percent, were for labor, Once’ again these costs reflect \
only efforts to expand the PENNARAMA jervices.’,Costs |
associated with the broadcast“services that were being L

provided before the DHEW demonstration began are not g

~,

included. (PENNARAMh began providing local educational 4

‘programming two years before the DHEW demonstration began.)

In the view of PENNARAMA project staff, all of the

p'rojeCt costs should be considered as occurring during

¥

‘the demonstration phase since their: project,was to demon-

strate that an organization ceuld be built that would

'expand the use of an already operational system. In any

case PENNARAMA costs are attributable to only one. project

phase since the networking has not been accomplished at

.

the time of'Kalba_Bowen's investigatibns.

+

a

. Wernersville State Hospital Interactive.Cable

' The Wernersville State Hospital Interactive Cable

:,prOJect is an’ attempt to link a state mental hospital

With an- eyisting interactive cable system operating in

Berks County, Pennsylvania. The cable-microwave link to

be established will allow hospital patients, many of whom

are elderly citizens, to participate in interactive ‘social
service programming produced by the New York UniverSity-

Reading Consortium At.the end of the_pro;ect s first

B



T

!

S | 'S

18. months the interoonnection hed not been complgted.
Ty . |
Coltl incurred by tho w.rnersville Stste Hoepital

projqct are also shown 1n Exhibit 14, In dts first 1Y monthl

-

the costs of equipment were 62 percent of total projoct :
costs. storpwas the ‘only other mejor expense and repre-
aented 32 percqnt of project costst Space costs included
 thoése for modification of the studio. It is important to‘

note that costs shown for the Wernersville project in the .. '

‘taBle reflect both federel and state expenditures. Of the

- $108,680 spent, $61,880 were funds provided by the DHEW i
',demonstration program. Costs for all labof“ space and ' y\
$6 954 of the equipment costs weyre borne by the state.

De51gn Issues :-
2, clarity in project

" As discussed in Secti
design is essential for thefidentification of
true cost and the output or a telecommunications demon-
| stration.» Meaningful economic analysis can best be con-
'-ducted ‘for demonstrations in which costs and output can -
be isolated. These t?éee»projects do not exhibit this |
characteristic. The principal factors that will make it

aifficult to conduc7,a mean}ngful cost analysis %nclude

~

the folfowing.“

e the project is integrated in an eXisting system in
such a way that costs associated with the demon-
stration‘Fannot ‘be clearly 1dentified-




& - T T
) : =

. _ Et. able: only to .
the demonstr tlon cannot be ‘learly 1dent1f1ed.ﬁrgi

Each of the three:prOJects exhlblts at least one of
the above characterlstlcs., For example, the eaucatlonal ¥
telev1sxon networklng demOnstratlon 1s 1ntegrated w1th the 'JVVF

ex1st1ng PENNARAMA broadcastlng serv1ce, but the broadcast .

: serv1ces are not 1ncluded 1n the dlrect costs of the

e

”prOJect. Once a. network 1s establlshed, how can the

v

k:costs and output of the network be separately examlned if

the output (programm;ng) orlglnates from outSLde the ":

o demonstratlon° Costs assoclated w1th broadcastlng the

'programmlng 1nclud1ng leEd and varlable costs w111 have

to be determlned 1ndirectly through some proratlng

<«

»procedure.' These w111 be maJor costs of operatlng the

.bnetwork.Jj;;f

:'programmlng. Whlle the cost of operatlng the equlpment ’

at the hospltal can be ea51ly determlned, the costs of

SLmllarly, the Wernersv1lle State Hospltal progect

is- dependent on the ex13tence of outslde interactlve

_:::1015‘

SR

el
AR

'fhcreatlng an 1nteract1ve system are ‘shared w1th Berks County

'TV, w1th whlch the hospltal w111 1nterconnect. What portlon '

of those costs, then, are attrlbutable to the Wernersﬁulle

L
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‘fY”one component of the systemAcannot be accurately analyzed

,(

. separately from the whole.. The costs are 1nherently t1ed

.gto the whole system and the analyst Wlll have ‘to.- resort to ,{f

a somewhat arb1trary proratlng procedure.,”‘bo

' The task of analy21ng the true costs of the Western

}“Alabama EMS 1s also very d1ff1cult but the reason lles 1n

’.-

,the organlzatlonal arrangements for conductlng the prOJect.

-Dlrect fundlng for the progect 1s belng prOV1ded through

'.several sources. The Offlce of Telecommunlcatlons and e

Offlce of Emergency Medlcal Serv1ces 1n.DHEW prov1ded funds

for egulpment purchases. The Governor s Offlce rs pro-

v1d1ng funds for tra1n1ng and local hospltals are absorb1ng

a portlon of the operatlng costs. Thls can lead to con-‘

ffu51on over the 1nterests of the varlous fund1ng agencles

'For example, data submltted for thls cost analysls by the .

v progect dlrector 1ncluded only funds prov1ded by DHEW/OTP._

When contacted about thls, the pro:ect dlrector was unaware

?

'that in thls analys1s we are rnterested 1n the entlre

-]
demonstratlon..

m‘-v B R - i 3 ’ . o
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Responsiblllty for the pr0ject 1s also fragmented._

‘Funds were' obtalned by the Telecommunlcatlons D1v1sion of. T

f the Alabama Development Offlce, but the pr0ject is be1ng ;'v
;q:run by medlcal personnel from other agenc1es and 1nst1tu-'
, ';tlons.v Thus, the respons1b111ty for tracklng costs lles
‘with one agency whlle project performance lles w1th‘
:another group._ From d1scusslons w1th the pr0ject d1rector,
it is unclear how costs and output are to be analyzed in
. the evaluatlon the project staff lntends to conduct.;
',leen the relatlvely small portlon of- funds DHEW/OTP is
contrlbutlng to the project, and the fact that respon- ‘
- sibility for the project is fragmented, ‘the questlon of o
;whether DHEW/OTP will. have sufch1ent control over the

project to conduct a cost analysls ar1ses..,):~.

K

Inushort, all three prOjects are deslgned such that R »_o’
they have substantlal addltlonal costs. In the PENNARAMA
-and Wernersv111e State Hospltal pr0jects'these costs’are
‘h1dden in the systems in wh1ch the projects are 1nte-'
grated. In the Western Alabama Emergéncy Medlcal Service

.. Project addltlonal costs are borne by federal, state and

local fundlng lnstltutlons and represent a large majority

of totaﬁ pr0ject costs.q In many instances the determlnatlon

’

-
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’:;of these addltional costs w1ll be Judgmental In othersgs_ji'

"fthere is the practlcal d1fficulty of sorting out costS"

‘ and output from the many part1c1pants. These problems .

"of analy21ng the performance of the demonstratlons o

greatly reduce the usefulness of any cost analyses that
may be conducted.v From an- analySLS of these three:'":'

_ pro:ects, 1t can be concluded that telecommunlcatlons

9

’ N\
'vdemonstratlons should be de51gned, where poss;ble,'as

‘stand-alone systems SO that cost and outputs are ea51ly

yldentlfla le. Where thlS is. not p0551b1e, prOJects: oy

l?
E'n

"should be de51gned from the - start in- such manner that -
the demonstratlon can Stlll ‘be conducted as a controlledA
experlment.- True costs and outputs attr1butable only to;h

- the demonstration should'be clearly 1dentlf1ab1e, . R




